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Time 

The FCC’s enforcement divi- 
sion has been busy lately. Three 
Los Angeles area amateur radio 
equipment dealers have received 
Notices of Apparent Liability 
(NALs) in the amount of $7,000 
each for marketing the Kenwood 
TS-50S HF Transceiver which 
could be “. . . operated on fre- 
quencies not authorized for am- 
ateur radio use.” The complaint 
apparently stems from a brochure 
which originaly mentioned the 
rig’s ability to operate above and 
below the ham bands. This 
brochure has since been reprint- 
ed showing only the rig’s ham- 
band capabilities. 

Four out-of-band CB opera- 
tors are being fined from $2,000 
to $3,500 each for their infrac- 
tions. A fat $10,000 fine has been 
levied against Lonnie N. Gwinn 
of Federal Heights, CO, for sell- 
ing external CB RF power am- 
plifiers at a truck stop. 

Margaret G. Taylor of Win- 
dermere, FL, was told she owed 
the government $2,000 for her 
unlicensed amateur radio oper- 
ation. 

Four computer companies were 
ordered to cough up from $7,000 
to $10,000 each for marketing 
personal computers which did 
not have the proper FCC equip- 
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fusing to allow an FCC inspec- 
tion of their radio base station. 
TNX W5YI Report, Issue #14, 
July 15, 1993. 


Quick Charger 
Extends Battery Life 


_Asmall Austrian company— | charging system (ECS) is touted 
Enstore R&D GmbH in Graz— | as the solution for the dreaded 
has come along with a quick charg- | memory effect suffered by NiCd 
ing technology which not only | batteries. Enstore claims the ECS 
does not harm batteries, but may | can extend the useful life of a NiCd 
~ actually extend their usable life- | battery to 5,000 charge-discharge 
_ span. A new chip is used to mon- | cycles from a typical average of 

~ itor the state of the battery’s charge | 500 cycles. Application for the 
during the recharging process. Do- | new technology is likely to spread 
ing so allows the charger to feed | from small hand-held electronic 
the battery as much current as it | devices to electric cars. TNX The 

‘can handle without causing heat- | /nstitute of Electrical and Elec- 
ing or gassing. tronics Engineers:The Institute 
ai ins Enstore electrode-specfic Vol. 17, July/August, 1993. 
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Ticket DAN ER: High Voltage 


This remarkable photograph of a lightning bolt striking a sycamore tree was taken 
by Johnny Autery of Dixons Mills, Alabama, from his pickup truck. Two upward flashes 
can also be seen connecting to the main bolt: one from the left side of the tree, 
and one from the TV antenna on the left. (See “Lightning Strikes!” on page 16.) 
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How I Got a Free Trip Around the 
World, Hamming All the Way! 


I was envious when I heard about the pro- 
posed Operation World-Wide. This was an around- 
the-world trip aboard a C-54 MATS plane. The 
time frame was 1959 and J was the editor of CO 
magazine. One of the hams going on the trip was 
Bill Leonard W2SKE, later the head of CBS 
news, a chap I’d known for several years. I called 
Bill to get more information about the trip and 
found that the other ham operator planned for 
the flight was going to have to cancel out. Health 
reasons. I quickly volunteered to replace him. 

What had happened was that the Pur-Pak di- 
vision of Ex-Cell-O Corporation of Detroit, the 
people who make most of our milk cartons (the 
ones that say “open here”), wanted to do a film 
of their worldwide operations. Their PR head 
was Ralph Charbeneau W8OLJ. He cooked up 
a deal with the Military Air Transport Service 
(MATS) where they would supply a plane and 
flight crew for the trip and Pur-Pak would pro- 
vide the film crew. The crew would do a film 
about the MATS operation as well as their milk 
carton plants in exchange for the flight. So why 
‘not put a ham rig aboard and a couple ham op- 
erators and get some extra promotion? Sound- 
ed good to me. That’s a trip any ham would give 
his eyeteeth to make. 

_ Despite Ralph turning out to be an insuffer- 
able overbearing asshole, I had a fabulous time. 
We took off from MeGuire AFB in New Jersey, 
heading for Newfoundland. We had a brand-new 
Hallicrafters FPM-200 transistorized SSB transceiv- 
er. One of their prototypes. Naturally it crapped 
out soon after we took off. Fortunately we had 
a second prototype with us so our Hallicrafters 
tech, Bud Drobish W9QVA, switched to the live 
rig and we carried on. For a while, then pffft! 

Not daunted by transistors, I suggested we see 
if we could fix the rigs. Bud explained that (a) 
he had no schematics for them, (b) he had brought 
no test equipment, (c) the transistors were all 
soldered in place on the prototypes, and (d) he 
had no spare transistors along anyway. So we 
replaced the dead 200s with an old reliable SX- 
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101 receiver and an HT-32 exciter with an HT- 
33 amplifier and at the next stop shipped the 
200s back to the factory for repairs. We didn’t 
see them again until near the end of the trip. 

The C-54 had been used in the Berlin airlift, 
so it was an old and slow plane. It lumbered 
along at under 200 mph and was unpressurized, 
so we couldn’t fly very high either. Never mind 
the slowness, I had the time of my life operat- 
ing 15 & 20m as we flew. We took the trip in 
short, easy hops, mostly staying overnight at Air 
Force bases or nice hotels as we went. In coun- 
tries where we were filming milk plants and 
MATS operations we’d stay two or three days. 
The first stop was Newfoundland, as bleak a spot 
as you could ask. Then off to Bermuda. Then 
we had a great visit to the Azores. The milk was 
delivered by the farmers in donkey carts there. 

Thence to Prestwick Scotland, up near Glas- 
gow, where a local ham showed me all around 
the area. From there we flew to Paris, where we 
spent several days. Next stop Berlin. Then on to 
Haderslev, Denmark; where I had a great visit 
with OZ4EA. Back to Paris for a couple more 
days and then on to Rome. There six of us rent- 
ed scooters and had a wonderful time zooming 
all around the city. They introduced me to the 
Tres Scalini restaurant, which I’ve visited on 
each subsequent trip to Rome . . . like one four 
months ago. 

In Athens we did all the usual sightseeing, 
then on to Izmir, Turkey. While they were film- 
ing I went sightseeing and buying souvenirs. I’ve 
still got one of the puzzle rings I bought there. 
Then on to Alexandria, Egypt. I'd have rather 
visited Cairo and the pyramids, but I did man- 
age to do that on a couple of later trips. 

We were going to stop in Djibouti, where my 
good friend F9MH, the French consul in New 
York, had gotten me a local license, but the air- 
port wasn’t big enough, so we went to Aden in- 
stead. Robin VS9HA met our plane in the wee 
morning hours and let us catch up on our sleep 
in his apartment. Later we got on the air with his 
rig for a few contacts, and then he showed us 
the nearby Queen of Sheba’s water catchments. 
Impressive. 


GOVERNMENT, 


From Aden we flew to Karachi, where a ham 
I’d last seen at a Houston hamfest met me at the 
airport. He’d heard me talking on 20m about the 
visit. Then on to Sri Lanka and a wonderful vis- 
it with Soma 4S7YL and her daughter Chitra. I 
fell in love immediately. I was impressed by the 
elephants mixed in with the cars on the roads, 
mahouts urging them on. 

Bangkok was next. They still had opium dens, 
but much as I wanted, I didn’t have an opportu- 
nity to visit one. I was impressed by the beauty 
of the temples and their selling roasted giant 
cockroaches for use on their curries. Gives their 
curry a bitter flavor they seem adjusted to. I like 
my. Curries hot, but not bitter or rotten, like Bom- 
bay Duck (bumalo fish) flavors it. We left with 
bags of fresh leeche nuts. Mmmm. 

Vietnam was just a short flight away .. . cou- 
ple of hours. We had to circle for a while as the 
airport was being shelled when we arrived and 
we had to wait for the Viet Cong to stop. I know 
you'll find this difficult to believe, but the film 
crew suddenly decided to skip filming there, so 
we didn’t stay very long. From there it was on- 
ly a couple more hours to the Philippines. I got 
some great pictures there of the pygmies living 
near the air base, and Angeles, the small rural 
town nearby. 

Another short flight and we were visiting Taipei 
for a few days. I visited Taipei 20 years later and 
was amazed at how it had grown. We had some 
great meals there and I probably should tell you 
some day about the hillside a few miles from the 
city where all their “houses” were. Well, maybe not. 

From there we flew to Okinawa, which was 
American-controlled then. Eventually we gave 
it back to Japan. Then on to South Korea for a 
couple days. One of our film crew got the clap 
there from an attractive housekeeping gal. Tsk. 
Then el biggo, Tokyo. We stayed at the Frank 
Lloyd Wright-designed Imperial Hotel, near the 


Ginza. I had a fascinating adventure there, but | 


that’s going to have to wait for my memoirs. 
Heh. Work was so scarce at that time that when 
we put our shoes out at night to be polished, one 
man did the right shoes and another the left, just 
to give more jobs. I think the yen was 360 to the 
dollar. It’s now around 110. 

From Tokyo we flew to Guam. I hadn’t been 
there since 1945, when | spent a couple weeks 
at the submarine rest camp. Bud was in heaven 
when we got to Guam . . . hamburgers. He was 
not into Thai, Vietnamese, Philippine, Chinese, 
Korean, or Japanese food, so he’d been having 
a tough time. I eat almost anything and love it. 

We stopped off at Wake Island for a day. Bleak 
place. They had the highest ham per citizen ra- 
tio of any country in the world. I took a picture 
of the “main street” with ham beams on just 
about every other house. Well, what else is there 
to do on Wake? No TV. No radio, other than 
shortwave. 


We spent several days in Hawaii. I visited the 
local dive shop, rented an Aqua-Lung and went 
out with a sightseeing boat. They dropped me 
off near Diamond Head and said they’d pick me 
up in about 40 minutes. The water was only about 
80 feet deep, but there was one tiny little prob- 
lem. This was before we had pressure gauges on 
our tanks. There was a rod you pulled when you 
started running out of air and this gave you an 
extra five minutes to surface. The problem was 
that I ran out of air immediately. They had for- 
gotten to fill my tank! This was before the days 
of buoyancy compensator vests (BCs) too, so I 
had to desperately tread water for 40 miserable 
minutes until the boat finally came back. This 
wasn’t easy, considering the dead weight of the 
tank and my weight belt. No, I didn’t have a div- 
ing partner. That convention hadn’t really tak- 
en hold yet. And, no, I’ll never forget any one 
of those 40 minutes. 

Next stop was California, then a gasping flight 
over the Rockies. I sure noticed the lack of oxy- 
gen in the unpressurized old plane. The slight- 
est movement exhausted me. It was almost enough 
to keep me from making contacts as we flew. 
We stopped off in St. Louis and then ended at 
McGuire again. We'd flown 28,500 miles and 
had been in the air 145 hours. We'd visited 24 
countries and made well over a thousand con- 
tacts, mostly on 20m. Ralph hadn’t bothered to 
get us licenses to operate in most of the coun- 
tries we visited, so we had to stop transmitting 
when we were approaching land. The pilot need- 
ed to be able to use his radio then anyway, so 
we'd shut down. 

Bill W2SKE and I had a great time on the trip, 
hamming and sightseeing. And I’ve told you 
about Ralph, who did little to enhance the ex- 
perience. I was so damned mad at him that I re- 
fused to write about the trip. I eventually pub- 
lished a short article by Bill. 

It was fun getting back to Taipei, Seoul, Tokyo, 
and the Philippines 20 years later. Amazing 
growth and changes. 

Since then I’ve gone around the world four 
more times, but that was the first and an expe- 
rience I’m sure glad I pushed to do. 

We had a tape recorder going during the 
whole trip. I suppose the cartons of tapes were 
thrown out when Hallicrafters went bust as a 
result of the ARRL’s Incentive Licensing pro- 
posal four years later. But Hallicrafters did put 
out a 45 rpm record pushing shortwave listen- 
ing, “Tune In The World.” I remember I was 
driving along Coney Island Avenue in Brook- 
lyn in my little Porsche Speedster. I had a Philips 
45 player in the car and suddenly there was my 
voice, talking with a good friend of mine in 
Romania as I was flying over the Indian Ocean. 
Hey, that’s me! The big fat guy smoking a cigar 
in the Cadillac next to me at the light didn’t seem 
interested. 
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Inductive Reactance 


by Larry Luchi W7KZE 


[Editor’s Note: This technical discussion of 
inductive reactance is a bit more advanced than 
what we usually publish in Radio Fun, and it may 
leave some of you in the dark. If so, read it through 
a few times—slowly—and things should begin to 
sink in. If you want to get the most out of ama- 
teur radio, you've got to really understand this 
stuff—not just memorize a bunch of answers for 
a test. We’ve asked Mr. Luchi to prepare a set of 
articles focusing on various electronic compo- 
nents and their properties. We'll publish them 
from time to time, and if you stick with them, you'll 
be well on your way to a solid foundation in elec- 
tronics.—David NIGPH] 


In the August 1993 issue of Radio Fun I dis- 
cussed capacitive reactance. You were introduced 
to my calculator math approach to solving the 
problems found in the General, and especially in 
the Advanced Class, amateur radio exams. I teach 
a Thursday night General/Advanced licensing 
class. More than 1,000 students have upgraded 
successfully in my program. This article is from 
my lecture on inductive reactance, the opposition 
that a coil has to alternating current. Symbolized 
by X,_ , and pronounced X sub L, this opposition 
to the flow of AC is different from ohmic resis- 
tance because it results from the back voltage of 
a coil rather than atomic collisions within the ma- 
terial (as in a capacitor). Since it depends on back 
voltage, X, changes when frequency changes. 
As a very crude example, an inductor behaves 
like a frequency-dependent resistor. But it is un- 
like a resistor where voltage and current are in 
phase. In an inductor, the voltage and current are 
90 degrees out of phase. Like a resistor, induc- 
tive reactance is measured in ohms. 


Basic Ideas 


A time-varying current through an inductor 
produces a back voltage across the inductor. For 
this reason, an inductor has different effects on 
direct current and alternating current. 


Effect on Direct Current 


Figure 1a shows a DC source applied to an in- 
ductor in series with a resistor. If the inductor is 
ideal (meaning that it has no resistance), it gives 
a current of 10 volts divided by 1kQ, or 10 mA. 
In this DC circuit, the inductor has no effect on 
the direct current. In general, whenever the DC 
resistance of the inductor is much smaller than 
the total resistance of the circuit, the inductor has 
essentially no effect on the direct current. The 
voltage drop is mostly across the resistor. 


Effect on Alternating Current 


Figure 1b shows the same circuit with an AC 
source. Because the current through the inductor 
is alternating, a back voltage is induced across 
the inductor. That is why some of the applied 
voltage is dropped across the inductor. This means 
that less voltage appears across the load resistor, 
which results in less current. The amount of volt- 
age dropped across the inductor can vary from 0 
to 10V in Figure 1b, depending on the frequen- 
cy of the AC source and the inductance. 

The point is that an ideal inductor opposes al- 
ternating current but has no effect on direct cur- 
rent. The higher the frequency or the larger the 
inductance, the greater the opposition to alter- 
nating current. 


Figure 1. The effect of inductance on (a) direct and (b) alternating current. 


Definition of Inductive Reactance 


Inductive reactance is the opposition that an 
ideal inductor has to the current through it. For 
an ideal inductor, the defining formula for in- 
ductive reactance is: 

Xp = Ba 

IL 


Where X; = inductive reactance 
V,_ = rms voltage across the inductor 
I, = rms current through the inductor 
Equation | is valid only for sinusoidal voltage 
and current where V and J are the rms values of 
the sinusoids. Since peak values and peak-to- 
peak values are directly proportional to rms val- 
ues, Equation | is also valid for peak values and 
for peak-to-peak values. 
For instance, if V; = 10 volts and I, =1 mA, 
the duchy ae is: 
xX, = yee ss 10kQ 
The corresponding peak values are 14.1 volts 
and 1.14 mA. The peak values are found by 
dividing the voltage and current by the cosine of 
45 degrees, or 10 divided by 0.707, and | 
divided by 0.707, to give us the rms values. The 
inductive reactance is then easily found using 
Ohm’s law: 


Equation | 


14.1V 
X, = —— =10kQ 
1.41mA 
How L and f Effect X; 


The two critical factors that control the in- 
ductive reactance are the frequency of the source 
and the inductance. This makes natural sense: In- 
creasing the frequency means the magnetic field 
changes faster; increasing the inductance means 
the changing field has a greater effect. 

The inductive reactance is directly proportional 
to the frequency and to the inductance. For in- 
stance, if the frequency is doubled, the inductive 
reactance will double. If the inductance is tripled, 
the inductive reactance will triple. 


Formula for Inductive Reactance 


With calculus, the following formula can be 
derived for the inductive reactance: 


X, = 2nfL Equation 2 
Where XX, = inductive reactance 
f = frequency 
L_ = inductance 


This formula is useful when you know the 
values of frequency and inductance. Notice that 
X, is directly proportional to f and L. Stated 
another way, X, is linear with respect to f and 
L—this is apparent from the linear formula of 
Equation 2. 
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As before, sinusoidal voltage and current are 
suggested. In other words, Equation 2 gives you 
the opposition of a coil to the sinusoidal current 
through it when there is a sinusoidal voltage across 
it. 

A final point: Direct current does not change 
directions. It has no frequency. This is mathe- 
matically equivalent to saying direct current has 
a frequency of zero when used in Equation 2. To 
calculate the inductive reactance for direct cur- 
rent, you would substitute f = 0 into Equation 2. 
This would result in X, = 0. 


Calculating f and L 


Equation 2 contains three variables: X;,_, f and 
L. Given any two of these quantities, you can 
solve for the third. For instance, if you know the 
values of f and L, you can substitute into the equa- 
tion and calculate X; . 

On the other hand, if you have the values of 
X,_ and f, you can rearrange the equation to solve 
for inductance, L: 


2nf 

After substituting the values of X; and f, you 
can calculate the value of L. 

A third possibility is knowing the values of 
X,, and L. In this case, the equation can be rear- 
ranged as: 

Xp 
2nL 

After substituting for X; and L, you can solve 
for f. When using Equation 2 with a calculator, 
use the [EE] or [EXP] key for the exponent (pow- 
er of 10). Your calculator will then default to a 
positive exponent. The sign change key [+/-] will 
change to a negative exponent for millihenries 
(10-3) or microhenries (10-6). Practice with the 
following examples: 

Example for X;_ : Inductor = 6 mH and frequency 
of 41.67 kHz 


X, = 2nFL 

ENTER DISPLAY 

6.28 {X16 [EXP] [+/-] 3 [=I 0.03768 

|X] 41.67 [EXP] 3 [=| 1570.1256 X,, = 15700 


Example 2: An inductor = 43 mH, frequency 
3.625 MHz, what is the inductive reactance? 


ENTER DISPLAY 
6.28 [|X] 43 [EXP] [+/-] 3 [=] 0.27004 
[X] 3.625 [EXP] 3 [=] 978.8950r 979Q. 


(Remember that an ideal inductor stores ener- 
gy in a magnetic field. In an ideal inductor, 
current (I) lags the voltage (V) by 90°.) 

In my next article we will look at resonance, 
the combination of X; and X_. 
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letters 


Write to: Radio Fun, 70 Route 202-N, 
Peterborough, NH 03458 


Steve Cates KC6TEV, Sacramento CA I just 
called your toll-free number and subscribed to 
Radio Fun. \ have been scrounging copies from 
my Dad, WA6GER, since issue #1. This has been 
a better deal than your offer of $12.97. However, 
as reliable as parents can be, an occasional copy 
has been missed, or an article has been cut out. 
This was OK until the May, June and July 1993 
issues came out. In May, the “Radio Magic” col- 
umn by Michael Bryce caught my attention. It was 
superb! The detailed instructions on the keyer pro- 
ject were just what I needed. All of the hints were 
great: how to position components, how to solder 
them in, troubleshooting, what the components do 
in the circuit, etc. I have built kits before, but have 
always been slowed down by questions such as, 
“How high should a component be positioned above 
the board?” or “Which way should the chip go in?” 
Not so with this project. All the info was there. 
I’m fortunate to have immediate access to sever- 
al Elmers and to work with an electronic techni- 
cian who is also a ham. Most amateurs are not so 
lucky. It’s the little details that hold them back on 
starting a project. Many have never used a sol- 
dering iron and don’t know the most elementary 
techniques. Others, like myself, have some expe- 
rience, but still lack the confidence to plug ahead. 
Usually, about half the time I spend on a project 
is spent on the telephone or on packet trying to get 
the information that was in these articles. Not so 
with this one. 

I showed these articles to several home-brew- 
ing hams who have been licensed for 20+ years. 
They too thought the articles were great and even 
they picked up a few pointers. 

By the way, I bought the keyer kit and intend to 
build other projects that Mr. Bryce writes about, 
as long as they continue to include the detail con- 
tained in the May-July columns. / will also con- 
tinue to subscribe to Radio Fun as long as articles 
like these keep coming. 

I also particularly like “The Tech Side” column 
and would like to see a column on QRP basics. A 
QRP column could be used to complement “The 
Tech Side,” “Radio Magic” and other columns 
such as the vintage reviews, antennas, etc. QRP is 
particularly appealing to new hams because it can 
be an inexpensive entry into project construction 
and provide a practical, hands-on, radio electron- 
ics education. 


Michael A. Czuhajewski WA8MCQ, Severn 
MD Ina recent issue (March 1993), Morgan God- 
win W4WFL wrote “Confessions of a Low Pow- 
er Freak.” In it he mentioned that at one time the 
QRP Amateur Radio Club International (or QRP 
ARCI) had a 100 watt power limit, and said that 
it may still use that limit. 

As a member of the Board of Directors of the 
QRP ARCI, and a writer and columnist for the 
QORP Quarterly, 1 would like to make it known that 
we have been using the now-universally-accept- 
ed QRP “legal limit” of 5 watts for about 14 years. 
The “QRP club” has long since turned into a real 
QRP club! Here is an extract from our “History, 
Purpose and Policies” statement, which I wrote 
and which now appears in every issue of the ORP 
Quarterly: 

“The QRP ARCI was founded in 1961 by the 
late Harry Blomquist K6JSS, with the aim of re- 
ducing QRM on the air by members voluntarily 
limiting their power to 100 watts or less at all times. 
Due to increasing interest in true low power op- 
eration and through the leadership of then-Presi- 
dent Tom Davis K8IF, the Club voted in the late 
1970s to redefine its purpose in that direction, and 
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MEFJ’s world famous 


Accessories 


Why do more hams throughout the world 
use MFJ accessories than any other brand? 
Because they are value packed and carry 
MFJ’s one year unconditional guarantee! 


MFJ Speaker Mics 


Compact or miniature models for all popular HTs 


Compact Speaker Mics, $24.95 each: 
Once you try an MFJ Speaker Mic you’ll never want to 
be without it. You'll be able to carry your handheld on your 
belt and never have to remove it to monitor calls or talk. 


MFJ-284 or MFJ-286 


$2495 


You'll never have to turn up your audio annoyingly 
loud to monitor calls because it’s handy lapel/pocket clip 
lets you keep it close to your ear for easy listening. 

And you'll never have to clumsily remove your 
handheld from your belt holder to talk because you can 
conveniently take the speaker mic in one hand, press the a 
push to talk button and talk. Measure 114” x 2” x 3” % 


They come with a lightweight retractable cord that 
eliminates the dangling cord problem. 
excellent audio on both transmit and receive. MFJ-284 
for Icom or Yaesu; MFJ-286 for Kenwood. 

Miniature Speaker Mics, $24.95 each: 


MFJ-283, MFJ-285, MFJ- 
285L, MFJ-287 or MFJ-287L 


$2495 


They feature 


New miniature speaker mics pack all the features of 
the compact models into a tiny 2” x 1%4”’ x %4”’ 
package. The lapel pocket clip swivels for even more 
convenient positioning. Also features transmit LED. 
Choose from regular or ‘‘L’’ shaped connector. Order 
MFJ-285 or MFJ-285L for Icom or Yaesu, MFJ-287 or 
MFJ-287L for Kenwood. MFJ-283 for dual plug Alinco. 


Deluxe 300 Ww Tuner 


MFJ-949D MFJ-949D is the world’s 
$44995 Most popular 300 watt PEP 


tuner. It covers 1.8-30 MHz, 


ps you a new peak and average reading 
ross-Needle SWR/Wattmeter, built-in 
dummy load, 6 position antenna switch 


12/24 H 
mH 


$4995 wri-1038 $995 mes-1078 

Huge 5/8 inch bold LCD digits let you 
see the time from anywhere in your 
shack. Choose from the dual clock that 
has separate UTC/local time display or the 
single 24 hour ham clock. 

Mounted in a brushed aluminum frame. 
Easy to set. The world’s most popular 
ham clocks for accurate logs. MFJ-108B 


and 4:1 balun -- in a compact 10X 3X7 gix4x2:MFJ-107B 214x1x2 in. 


inch cabinet. Meter lamp uses 12 VDC or 
110 VAC with MFJ-1312, $12.95. 


SWR Analyzer —w-207 
MFJ’s innovative new $9995 
SWR Analyzer gives you a 
complete picture of your 
antenna SWR’ over an 
entire band -- without a 
transmitter, SWR meter or 
any other equipment.! 
Simply plug your antenna 
into the coax connector, 
set your SWR Analyzer to 
the frequency you want 
and read your SWR. You bos 
can instantly find your 4 
antenna’s true resonant ee 
frequency,something a noise bridge can’t 
do. Covers 1.8-30 MHz (or choose MFJ- 
208, $89.95 for 2 Meters). Use 9 V bat- 
tery or 110 VAC with MFJ-1312, $12.95. 


VHF SWR/Wattmeter 
MFJ-812B 
$2995 
Covers 2 : 
Meters and #00 
220 MHz. 30 or 300 Watt scales. Also 
reads relative field strength 1-170 MHz 
and SWR above 14 MHz. 412x2™%4x3 in. 


MFJ Cross-Needle_  wri-s158 


SWR/Wattmeter 
MFJ Cross- ; 
Needle SWR/ 
Wattmeter has 
a new peak 
eading func- 
tion! It shows you SWR, forward and 
reflected power in 2000/500 and 200/50 
watt ranges. Covers 1.8-30 MHz. 
Mechanical zero adjusts for movement. 
S0-239 connectors. Lamp uses 12 VDC 
or 110 VAC with MFJ-1312, $12.95. 


Deluxe Code Practice 
Oscillator 
; MFJ-557 


$2495 


MFJ-557 Deluxe Code Practice Oscillator 
has a Morse key and oscillator unit 
mounted together on a heavy steel base 
so it stays put on your table. Portable 
because it runs on a 9-volt battery (not 
included) or an AC adapter ($12.95) that 
plugs into a jack on the side. 

Tone and Volume controls for a wide 
range of sound. Speaker, earphone jack. 
Key has adjustable contacts and can be 


MFJ Multiple DC Outlet hooked to transmitter. 8'2x21%4x3%, in. 


MFJ-1112 
$2995 


New MFJ DC Power Outlet saves you 
space and money. Hook it to your 12 
VDC power supply and get 6 DC outlets 
for connecting your accessories. RF 
bypassing keeps RF out of power supply 
from DC line outlet. 13'%x2%4x2'/ in. 


Nearest Dealer/Orders: 800-647-1800 


MFJ ENTERPRISES, INC. 
Box 494, Miss. State, MS 39762 
(601) 323-5869; FAX: (601) 323-6551 
TELEX: 53 4590 MFJ STKV 


e One year unconditional guarantee ¢ 30 day 

money back guarantee (less s/h) on orders 

from MFJ © Add $5.00 each s/h e FREE catalog 
MF]... making quality affordable 
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A Primer on Repeaters 


by Steve Katz WB2WIK/6 


Now that you're licensed—or even if you’re 
still working on your first ham ticket—you’ll 
need to know something about FM repeater sys- 
tems. Repeaters can be used by all amateur ra- 
dio operators. Maybe you have no desire to use 
repeaters, or perhaps they are the main attrac- 
tion which got you into ham radio. Either way, 
this article is for you. After all, a repeater could 
save your life some day. 

Rather than rehashing everything that’s al- 
ready been written about repeaters, let’s exam- 
ine the fundamentals in three categories: elec- 
tronics and equipment, site selection, and re- 
peater operation. 


Electronics and Equipment 


It is best to start out with a key principle: that 
repeaters are intended to extend the communi- 
cations range of mobile and portable equipment. 
This is their sole function. Repeaters are not toys 
for rag-chewing between base stations which 
could easily switch to a simplex channel and 
continue a conversation. Someone or some group 
is financing the operation of every repeater on 
the air, and these costs can run into thousands 
of dollars per year. Whoever owns the repeater 
may be paying a monthly or quarterly site-rental 
fee (and the best-sited repeaters usually have 
fees associated with their sites), but even if this 
isn’t the case, repeaters cost money to maintain, 
repair, and for the electric power they consume. 

The typical repeater is a single-band, full- 
duplex system which uses a receiver, a trans- 
mitter, a controller, an antenna and duplexer (or 
possibly two antennas without the duplexer), a 
transmission line or lines, and peripherals like 
power supplies, autopatch systems and trans- 
mitter power amplifiers. The retail cost of a sim- 
ple but workable repeater system is at least two 


Photo A. A simple repeater system. 
The ICOM 50 watt 2 meter repeater is 
mounted on its side in the upper left 
portion of the cabinet. A large WaCom 
duplexer is seen at the right. Below is a 
12 volt battery for emergency power 
and lower left is a Motorola 450 MHz 

commercial repeater. 
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thousand dollars, plus ongoing expenses. Some 
repeater systems, especially the sophisticated 
ones with multiple receivers, split-band opera- 
tion, elaborate autopatch controllers, and so forth 
might cost well in excess of five thousand dol- 
lars. I mention prices and costs only to keep the 
reader aware that misuse, overuse or abuse of 
the system can create substantial additional cost 
for the owner(s). 

What makes a repeater receiver and trans- 
mitter different from an ordinary ham transceiv- 
er? Quite a bit! Obviously, the repeater trans- 
mitter might be called on to transmit continu- 
ously for days at a time and must be capable of 
doing so without failure. The average amateur 
mobile or base rig can’t do this. The receiver 
must be capable of receiving very weak signals 
in the same band as its transmitter is working, 
often on a frequency that is very close by the 
transmit frequency. A typical 2 meter repeater 
might have an input-output frequency offset of 
just 600 kHz. This is a frequency “split” of just 
four-tenths of one percent of the operating fre- 
quency. An ordinary ham rig’s receiver will not 
tolerate a powerful transmitter operating only 
600 kHz away from its receiving frequency and 
at the same time using the same antenna, or an 
antenna in very close proximity to the transmit 
one—it would suffer “terminal desense,” jargon 
used to describe what really happens in these sit- 
uations when non-repeater equipment is used. 
The receiver, which is not designed to operate 
immediately adjacent to a powerful transmitter 
operating simultaneously in the same band, will 
simply overload to the point that its sensitivity 
on the desired channel frequency will be 
terrible. 

To allow this kind of operation, repeater re- 
ceivers are usually extremely well-shielded and 
electrically decoupled from the transmitter, and 
use very narrow passband RF. preselective fil- 
tering which rejects energy on all but the desired 
frequency. A common amateur mobile/base unit 
doesn’t have these features. Repeater receivers 
and transmitters also need to be more frequen- 
cy stable than the ordinary rig because they need 
to stay on frequency for long periods of time 
over great variations in ambient temperature— 
unless the repeater owner is lucky enough to find 
a site where he can put his equipment in an en- 
vironmentally-controlled room that has heating 
and air conditioning (these sites are highly de- 
sirable but can be very costly or impossible to 
find). Many repeaters are located on nearly in- 
accessible mountaintops where temperatures 
might range from 30 degrees below zero to more 
than 100 degrees above zero with seasonal changes. 
The average mobile/base rig won’t hold fre- 
quency very well over these extremes. 

To allow transmission and reception with a 
single antenna, repeaters often use a filter net- 
work called a duplexer. Duplexers vary in de- 
sign, but the most effective ones can be bulky 
and expensive because they are made from sev- 
eral RF “cavities,” which are highly selective 
filters that appear to be nearly lossless on the de- 
sired frequency and have enormous rejection at 
a specific undesired frequency. A typical 2 me- 
ter single-band, full-duplex repeater system 
(which most are) might employ four, six, or even 
eight such cavities in the duplexer, depending 
on transmitter power and desired results. A good 
commercially-made duplexer can cost in the 
range of $1,000, and they are not easily home- 
brewed because of the precision machining re- 
quired. 

Say you have a repeater with an input (re- 
ceive) frequency of 146.34 MHz and an output 
(transmit) frequency of 146.94 MHz. To use a 
single antenna for this repeater, you’d need a du- 
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plexer that passes signals at 146.34 MHz through 
to the receiver with minimal attenuation, but has 
tremendous loss at 146.94 MHz to avoid de- 
stroying the receiver’s sensitive RF stages from 
the powerful transmitter operating with the same 
antenna. The same duplexer would need to pass 
the transmitter’s output signal at 146.94 MHz 
through to the antenna with minimal loss, but 
greatly attenuate energy at 146.34 MHz, where 
the transmitter’s “noise sidebands” would be in- 
tense enough to cause receiver desensitization. 
The duplexer described would need to have two 
sets of cavity resonators, with each set tuned dif- 
ferently to accommodate the functions discussed 
above. A four-cavity duplexer would usually 
have two cavities in the receive section and two 
more in the transmit section. A six-cavity du- 
plexer would normally divide up the task in 
groups of three. This isn’t a firm rule as each 
system may be designed differently. 

Some repeaters use separate transmit and re- 
ceive antennas; if these are spaced far enough 
apart, they may not require a duplexer at all. But 
then these systems have the added cost of a sec- 
ond antenna and transmission line, plus a sup- 
port system for a second antenna. Plus, they of- 
ten don’t have “reciprocal coverage” of the trans- 
mitter and receiver because of the separate an- 
tenna locations. As such, a repeater owner usually 
isn’t saving much by using two antennas, and 
may be sacrificing some performance. On the 
other hand, some two-antenna repeaters work 
great because the duplexer Josses are eliminat- 
ed. 

A repeater also needs some sort of “‘controller“ 
to activate its transmitter on receipt of an input 
signal, to automatically identify transmissions, 
and so forth. To accommodate FCC Part 97 reg- 
ulations, a controller can be quite simple and re- 
ally only needs to identify the transmissions ev- 
ery 10 minutes or less, and have a “fail-safe” 
timer which will shut off the transmitter after 
three minutes in the event of a malfunction, a 
jamming input signal or whatever. But most re- 
peaters have controllers more complex than this 
to help make the system work smoothly. 

At the very least, a controller should have a 
“carrier-hang timer” which keeps the repeater 
keyed a bit longer than the input signal is pre- 
sent, so that the repeater’s transmitter doesn’t 
key on and off rapidly in the presence of a flut- 
tery mobile input signal. A repeater without a 
hang timer is almost worthless for anything but 
very strong-signal work. Controllers also usu- 
ally allow the repeater owner(s) or control op- 
erator(s) to turn the system on and off from a re- 
mote location. So that everyone in the world can- 
not control the repeater, often this “control in- 
put” is on a different amateur band authorized 
for such use. If so, the repeater needs a second 
receiver and antenna for that band, along witha 
decoding circuit (usually DTMF “touch-tones”’) 
to perform the desired functions. Of course, /o- 
cal control is allowed (where the control oper- 
ator is physically present at the repeater site), as 
is control via “landline” (telephone) or “hard- 
wire” (direct, wire control connection between 
the repeater and the control operator). 

Technically, a repeater must be under the con- 
trol of a responsible owner or assigned control 
operator at all times to assure that its operation 
remains lawful. The repeater licensee is re- 
sponsible for the lawful operation of his or her 
repeater system and can be cited for violation 
by the FCC if the repeater is operated in an un- 
lawful manner. Usually, the FCC would only be- 
come involved if there were written complaints, 
and well-documented ones, about its operation. 
The most common complaints which might re- 
quire FCC intervention are regarding interfer- 
ence with other services. The Amateur Radio 
Service is supposed to be largely self-policing, 
and we have repeater coordinating organizations 
located throughout the country to help adminis- 
trate repeater operations. 

Some sophisticated repeater controllers con- 


tain an “autopatch* which allows remote-con- — 
trol operation of a telephone patch connected to — 
the repeater equipment, so that mobile/portable — 
users can make non-business telephone calls for — 
any purpose through the system. This is a neat 
feature, and is not new by any means. Unfortu- ' 
nately, it is easy to get carried away with au- — 
topatch operations, and for many years, lots of — 
users made totally frivolous telephone calls via 
amateur radio. The telephone companies and cel- 
lular system companies hold amateur radio au- 
topatch systems in great contempt, since our use 
of ham autopatch would seem to cost them busi- 
ness. With the advent of affordable cellular tele- 
phones that are no larger than a handie-talkie, 
and recent reductions in cellular telephone ser- 
vice rates, I believe amateur autopatches are ap- 
proaching the point of outliving their usefulness. 
But they still exist, and probably will for some 
years to come, unless regulations change to make 
their use unlawful. 

An autopatch basically connects the telephone 
line, which is already full-duplex (it can trans- 
mit and receive simultaneously), to a full-duplex 
repeater system. This is a simple audio interface 
and connection and does not require any RF cir- 
cuitry. But controlling the autopatch can require 
sophisticated electronics, with touch-tone de- — 
coders (and sometimes encoders which re-dial 
numbers into the telephone line), timers, and so 
forth. Many autopatch systems have subscriber 
identification numbers and telephone number 
memories so that frequently-called numbers may 
be accessed by the user pressing only two or 
three digits on his mobile/portable touch-tone 
pad. This is similar to “speed dialing,” available 
on many telephone systems. 

Some repeaters even employ a “‘reverse-patch” 
which allows someone to call the repeater on the — 
telephone (rather than on the air) and generate — 
a signal which alerts listeners that a call is com- — 
ing in. Then, a user can activate the autopatch — 
with predetermined remote commands (usually — 
touch-tone) and quite literally answer the phone — 
over the air. There is considerable controversy 
regarding the legitimacy and lawfulness of these — 
operations, since it is possible that an unlicensed 
person, by calling up the repeater, can initiate 
an amateur radio transmission and control the ~ 
repeater’s transmitter. There are still systems out — 
there using a reverse patch, but I’d recommend © 
against it. There are too many potential prob- 
lems, regardless of the letter of the law. 
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Site Selection 


Repeaters, in order to serve any useful pur- 
pose, ought to be located in places that are good 
VHF/UHF radio locations and are “line-of-sight” — 
to a great many potential users. If a repeater’s — 
location isn’t any better than the average mobile — 
user’s, there wouldn’t be any reason to use it, 
since it wouldn’t allow for extended-range com- _ 
munications. 

As such, most repeaters are on mountaintops, 
hilltops, tall buildings, or tall towers. If you're — 
lucky enough to live at a great radio location, 
your own home might make a good repeater site! 
But this is surely the exception and not the rule. — 
The repeater owner(s) should consider serving 
the needs of the amateur community and the pop- — 
ulation in general (as many repeaters are most — 
valuable as emergency communication tools), — 
and place his repeater in a location that would — 
be within his range for remote control. That is, 
a repeater owner would be a bit off the mark to" 
select a repeater site that would not allow him 
personal radio access. As I’ve traveled through- 
out the country, I’ve found most good repeaters 
to be at the same locations as the local FM ra- 
dio and television station transmitters, police and — 
fire department repeaters, paging systems and 
other transmitting equipment. This makes a lot 
of sense—those users have already determined 
where the good VHF/UHF radio locations are, 
and may have spent a lot of money doing sur- 


veys to make this determination. There’s no rea- 
son to reinvent the wheel and try to find a bet- 
ter site than others have already found, unless 
you live in such a rural area that no other ser- 
vices exist at all. 

The problem with using these great radio sites 
is that there is usually someone else already us- 
ing them, and that can create interference. It is 
not uncommon in densely-populated areas for a 
single hilltop to be home to dozens of transmit- 
ters and repeaters on all different frequencies, 
and the resultant QRM from intermodulation and 
radio-frequency mixing products, harmonics, 
‘spurious (undesired) signal radiation, etc., can 
be murder. Often, a single hilltop location may 
serve for séveral amateur band repeaters, in- 
cluding some operating on the same band! In 
these cases, a /ot of system engineering is re- 
quired to keep the peace and let all the repeaters 
perform properly. This can get pretty compli- 
cated, and sometimes requires additional cavity 
filters to reject unwanted signals or protect the 
receivers from radiation, or precise antenna place- 
ment may be used to create “pattern steering” 
for these purposes. Physical spacing between an- 
tennas used for nearly the same frequency often 
helps reduce interference, and on big, spread-out 
hilltops, you'll often see antenna towers located 
hundreds, or even thousands, of feet apart in an 
effort to make everything work and keep every- 
one happy. 

Unfortunately, some mountaintop locations 
are so popular that their antenna population can 
be overwhelming! Examples of this are found in 
Southern California on Mt. Wilson, Oat Moun- 
tain, Saddle Peak, Santiago Peak and other pop- 
ular radio locations. Similar situations exist atop 
the World Trade Center in New York City, the 
Sears Tower in Chicago, the Prudential Tower 
in Boston, and elsewhere. Even Pack Monad- 
nock Mountain in Southern New Hampshire, 
with a relatively small local population (of peo- 
ple), is a crowded radio site. Believe me, it would 
be difficult to find that great radio location that 
nobody is already using! The exceptions are well- 
sited private properties, which do exist and some- 
times are available for amateur repeaters if the 
owners are properly approached. 

How high does a repeater have to be? There’s 
no answer to that question because it all depends 
on the local terrain. The key to success is usual- 
ly finding a site that has sufficient height above 
average terrain or HAAT to allow effective and 
reasonably long-range VHF/UHF communica- 
tions. In Rhode Island, where the highest hill in 
the state is only about 800 feet above sea level, 
there are some terrific VHF radio locations at el- 
evations of 400 feet above sea level and lower. 
Here in Southern California, the wide-area re- 
peaters are all 2,500 feet above sea level and 
higher, with some residing at elevations of 10,000 
feet and more. Because radio signals tend to re- 
flect off, or be absorbed by, earth (almost re- 

: gardless of the local earth’s composition, which 
varies widely with location), repeaters are most 
effective when they are literally “line-of-sight” 
to their users. Of course, VHF signals wi// bend 
over the horizon and, under some conditions, can 
be ducted hundreds of miles, but you can’t real- 
ly depend on these things. 

To help prevent tampering or downright theft 
of costly equipment, many times repeater own- 
ers will not completely identify the locations of 
their repeaters. This is reasonable and completely 
lawful. Repeater locations are not registered with 
the FCC (although they once were, back when 
repeater licenses were being issued—this stopped 
in the early 1970s), and really only need to be 
properly identified by longitude and latitude, and 
height above average terrain, to the local repeater 
coordinating group (usually a committee of vol- 
unteers) so they may make an intelligent deci- 
sion regarding frequency allocation. 

Now would be a good time to point out that 
while the FCC does not issue repeater licenses, 
and any licensed amateur Technician Class and 


above can own a repeater, repeaters should all | 
be coordinated for the prevention of interference 
to other repeater owners or other services. To 
simply put a repeater on the air without getting 
its operation sanctioned in writing by the local 
coordinating body is a very poor idea—although 
you may get away with it in some unpopulated 
areas. In densely populated regions (al! the ma- 
jor metropolitan areas in the U.S.) it is common 
for there to be no openings for a new repeater, 
meaning, in effect, that you will not be allowed 
to put a new repeater on the air on your band of 
choice until some repeater closes operations or 
relocates. If you desperately want to put up your 
own machine, you’ll only have two choices in 
this case: Select a different band, where an open- 
ing exists, or operate a renegade (unsanctioned) 
repeater. The renegade repeater idea isn’t very 
good, and if enough complaints are registered 
about your operation you may end up losing your 
investment when it is literally demanded by the 
coordinating council that you take your system 
off the air. Of course, a newcomer might get away | 
with a renegade that is a low-level repeater— 
one that is not well-sited and not usable from too 
great a distance. Many unsanctioned low-level 
repeaters exist, and they don’t bother anybody. | 


Photo B. Popular repeater sights like Saddle Peak in the Santa Monica 
Mountains often resemble antenna farms. This site has an elevation of 2,805 feet 
and overlooks Los Angeles and the Pacific. Coverage from here ranges 

around 15,000 square miles. 


But a low-level repeater almost defeats the pur- | 


pose of having one, since its users might be able 
to communicate simplex. 

The best radio sites frequently are owned or 
managed by commercial operators who will 
charge monthly or quarterly fees for using their 
property. Usually, the better the location is, the 
higher the fees will be. Sometimes, however, re- 
peaters can be located on public or government- 
owned property for free. Or, of course, there are 
hilltop residence owners who might allow plac- 
ing a repeater in a garage or utility building. There 
is a great deal to investigate regarding repeater 
site selection. I’ve known hams with wonderful, 
operational repeaters and no place to put them, 
and others who take years to find a suitable site. 
All the more reason to respect repeater owners 
for their dedication. 


Repeater Operation 


This is the fun part! Once you familiarize your- 
self with your equipment and know how to 
select or program offsets and PLs (also called 
CTCSS, for Continuous, Tone-Coded, Squelch 
systems), you’re ready to make repeater contacts. 
Protocol varies around the country, but in gen- 
eral, the use of the word “break” to enter a con- 
versation is not condoned except in an emer- 
gency. If you hear a conversation you’d like to 
join, wait until there’s a break in the QSO (when 
One station stops transmitting, and before the 
next one starts) and transmit, announcing only 
your callsign. Don’t be shy! These breaks in con- 
versations are often only one second long, and 
if you wait before you press the push-to-talk but- 
ton, you'll be locked out of the QSO! But avoid 
any extraneous conversation, and just speak your 
callsign, period. If you are heard, you will usu- 
ally be acknowledged, and the station who ac- 
knowledges you will give you a chance to say 
something. 

When it is turned over to you, say something! 
If you’re new on the air and don’t know the sta- 
tions in the QSO, you might start out with some- 
thing like this: 

“This is KD6XYZ, and my name is Bob. Can 
you copy me all right? Let me know, before I go 
on and on to find out you’re not hearing me.” 
(This is.an excellent way to start out in a new 
group, and proves you know what you’re doing.) 

Assuming they can hear you, your next trans- 
mission might be: 

“Thanks for the nice report, Al. I’m new on 
the frequency, so bear with me, please. As I said, 
my name is Bob, and I’m in Culver City, I’ve 
been listening to you guys for a few minutes, and 
your conversation was interesting, so I thought 
Id break in to ask a few questions. Is that okay?” 


(Another great, well-thought-out transmission. 
You gave sufficient detail without being long- 
winded, and have complimented the other oper- 
ators. And it was good to give your location pre- 
cisely rather than in vague terms such as “Los 
Angeles,” which could mean almost anywhere, 
so the other ops can comment on whether your 
signal is about as it should be from that area.) 

Now you wait until it’s your turn again. This 
may be only a second later, or it may be minutes. 
So what? There’s no hurry in a casual QSO. In 
a bona fide emergency, you'd use a different op- 
erating technique. Okay, it’s coming back to you, 
so here goes: 

“Well, nice to meet you, too, Vicki. When I 
first heard you two speaking, I didn’t know you 
were married to each other. I wonder how long 
you've been married? Any kids? Have you lived 
around here long? I’m married only six months, 
and we just moved here from Des Moines, Iowa, 
so I’m still getting used to the traffic—but no 
complaints about the nice weather. The rig here 
is a Kenwood 215 handheld, and right now I’m 
walking to the corner market for a carton of milk. 
The repeater is full-quieting here and sounds 
great! From home, I’m setting up to operate on 
the HF bands and hope to get my antenna up this 
weekend. Well, back to you, Al. Did you copy 
all okay?” (Wonderful! You’re a new ham, but 
you’re making interesting conversation, telling 
them about yourself and asking good questions.) 

From this point on, you can see that a repeater 
contact isn’t any different than any other kind of 
ham radio conversation. But keep in mind that 
many, many others may be listening and wait- 
ing for the repeater to “free up” so they can use 
it. They may not want to break into your QSO 
and are just politely waiting. So, keep each trans- 
mission reasonably short, and when you pick it 
up (when there’s a break and it’s your turn to 
transmit), wait a few seconds before transmit- 
ting to allow others an opportunity to break in, 
make a call, declare an emergency, or whatever. 

If the repeater you’re using has a “reset beep” 
or “courtesy tone” (a tone beep it transmits af- 
ter each user’s transmission), wait for this beep, 
and then maybe another second longer, before 
you start transmitting. In some cases, the beep 
is there just to make the users think about oper- 
ating courtesy; in others the beep indicates the 
Trepeater’s timer has reset, so when you start your 
transmission you will have sufficient time to say 
something without “timing out” the repeater. 
Timing out is no big deal unless a user with a 
potential emergency is waiting to use the sys- 
tem. Don’t be embarrassed if you time out a re- 
peater—use it as a learning experience. If you 
hear a beep on the repeater, it would be wise to 
ask, ‘““What’s the beep indicate on this machine? 


How long is the timer? Is it normal protocol to 
wait for the beep before transmitting?” These 
are perfectly good questions, and the other users 
will appreciate your asking them. 

Remember that, as in any amateur communi- 
cations, you must identify your station at least 
once every 10 minutes during a QSO, and sign 
off with your station callsign at the end of the 
QSO as well. This isn’t any different than is re- 
quired on simplex, or on 40 meters, or anywhere 
else. It can be particularly annoying to users if 
you ID with your callsign very frequently—it 
isn’t necessary, and takes up repeater time. How- 
ever, if you hear another user address you by an 
incorrect callsign, feel free to correct him. 

It pays to have a repeater directory to which 
you can refer to find out about your local re- 
peaters. Many are published; some are national, 
with listings for all 50 states and sometimes be- 
yond our borders, while others are local, just for 
your area. It’s fun to have both kinds and read 
them over. Because these directories might on- 
ly be published annually, they can contain er- 
rors. No big deal—they’re mostly right, and that’s 
good enough to have fun. 

Find out from some of your first repeater con- 
tacts if there’s a local emergency repeater which 
is reserved primarily for communications of great 
importance. In most metropolitan areas, there’s 
at least one emergency repeater per popular band 
(at least on 144, 222 and 440 MHz). Sometimes 
these emergency machines are directly linked to 
police or other public service agencies. They are 
very helpful to have around, but general chit- 
chat on them is usually frowned upon. 

You might also try to find oui if any of the lo- 
cal repeaters have special features like emer- 
gency power, autopatch, public service bulletins, 
commuter traffic reports, an open-access 911 di- 
al-up, links to other repeaters and so forth. Linked 
systems are quite popular and are available in 
most parts of the country. The Condor system in 
California (on 222 MHz) is a classic example of 
an excellent link system that covers from the San 
Francisco Bay area down to Mexico, up to Las 
Vegas, and over to Kingman, Arizona. Although 
it has holes in its coverage due to the mountain- 
ous terrain around these parts, the system cov- 
ers most of a 120,000-square-mile area! 


Caveats, No-Nos, and Faux Pas 


Even though most of our readers are already 
good operators, or at least intend to be, here are 
some things to avoid and the reasons why. 

1. When working through a repeater, don’t an- 
alyze someone’s signal strength or modulation 
quality. The repeater may be pinning your re- 
ceiver’s S-meter, but that means absolutely noth- 
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ing about how strong the station you’re working 
is—or isn’t. Until he drops out of the repeater, 
you cannot tell if he is strong or weak, or some- 
where in between. Many repeaters change audio 
characteristics and deviation levels, so unless 
you can switch your transceiver to reverse and 
hear the other station on the input, don’t critique 
his modulation, as the repeater may be changing 
how it sounds. If you can hear someone on the 
input, you may as well switch to simplex and 
free up the repeater for those who can’t com- 
municate directly. 

2. Don’t be impressed when you can work sta- 
tions far, far away through a well-sited repeater. 
It isn’t your station or his doing most of the work, 
it’s the repeater doing it. Some repeaters have 
such excellent sites that 200-mile QSOs on the 
VHF/UHF bands are very routine, even though 
these distances may be impossible from base to 
base. If you want to make a statement regarding 
coverage, compliment the repeater and its own- 
er for a job well done. 

3. If you’re working through a repeater from 
a base station using a directional antenna (beam), 
remember to aim the antenna at the repeater, not 
towards the station you’re trying to contact. It 
doesn’t matter where he or she is, it’s the direc- 
tion to the repeater that is important. 

4. If you’re working mobile and trying to con- 
tact another mobile just a few car lengths away 
via a repeater, don’t be surprised if you can’t do 
it, even though you may both have terrific sig- 
nals into the machine, and even be line-of-sight 
to it. The reason for this is: Your transmitter will 
probably desensitize his receiver, and his trans- 
mitter will desensitize yours, so you’! both sound 
weak even though you’re both making the re- 
peater just fine. This is a classic problem. The 
easy solution is to switch to simplex! (Remem- 
ber, the main intent of any repeater is to allow 
communications between stations who otherwise 


When you enter the world of VHF/UHF FM amateur radio, you'll encounter 
a whole new language. If you listen carefully to a few active repeaters prior 
to making your first transmission (although it’s hard to resist the temptation 
to use a new toy), you'll pick up enough repeater jargon to chit-chat with the 
best of “em. Even if you don’t use the lingo, and it is by no means a require- 
ment of FM operations, you'll want to become familiar with some of these 
terms. 

Accessing: Means exactly what the dictionary says. Ops often use this word 
following a description of what they are about to do, like “WB2WIK access- 
ing autopatch.” This means I intend to use the autopatch on a repeater. 

Crossband: Working two bands at once, by transmitting on one and re- 
ceiving on another. This is legal on the VHF-UHF bands and is a popular sport 
among repeater and remote-base station operators. 

Duplex: The ability to transmit and receive simultaneously. Repeaters op- 
erate in the duplex mode, but so can some modern-day rigs which duplex on 
two bands by receiving on one while transmitting on another simultaneous- 
ly. 

For ID: Often used as a suffix to a station identification, as if there could 
possibly be some other reason for identifying. 

Functioning: Similar to accessing, but is usually a more passive term that 
implies the operator is performing some function on or to the repeater and 
won't necessarily get a reply from the machine as he would with an autopatch. 
Machine: The repeater or remote-base equipment. 

PL: This is a trademark of Motorola, and is an abbreviation for private 
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line. It is synonymous with CTCSS, but is easier to say, so many hams call 
tone-activated squelch systems PL. There are 42 standard PL tone frequen- 
cies in the range of 67.0 to 254.1 Hz. The tones, which modulate the FM trans- 
mitters, using them at a very low level so they are normally not detectable by 
ear, are used by repeaters to help prevent co-channel (two or more repeaters 
on the same frequency pair) interference. It works. Because you really shouldn't 
hear the tone modulation (although receivers equipped with the proper elec- 
tronic decoders can), these tones are called “sub-audible.” 

Remote: Usually an abbreviation for a remote base, which is similar to a 
repeater but may not be coordinated or have published access frequencies. 
Remote bases are usually crossband systems with an input on one band and 
an output on another, and are set up by private operators for their own con- 
venience. Some are technically very sophisticated and have autopatch and the 
ability to change inpuV/output frequencies by remote commands and control. 
It is impolite to intentionally use someone else's remote base without their 
permission, although you may find yourself occasionally using one without 
even knowing it. 

Simplex: Transmission and reception on a single channel frequency, which 
obviously cannot be done simultaneously! Point-to-point contacts without the 
use of repeaters are simplex. 

Tones: Used as an abbreviation for both PL tones and “touch-tones” (which 
is a registered trademark of AT&T). If you own a telephone, you should know 
what touch-tones are; they are often used to control repeater and remote base 
functions as well as to access autopatches for making phone calls. 


couldn’t hear each other. If you’re using repeaters 
to work stations local to you, who you could eas- 
ily work via simplex, you’re violating the pri- 
mary rule of repeater work.) 

5. Don’t be surprised if you hear a repeater 
better than it hears you, especially if you’re run- 
ning low power or a minimal antenna system. 
Many repeaters transmit with 100 watts of pow- 
er into a highly efficient antenna system. Some 
users are operating HTs with 2, 3 or 5 watts of 
power into not-so-hot antennas. The power dis- 
crepancy is absolutely huge, and even if the re- 
peater has the world’s hottest receiver, it may 
not hear you nearly as well as you hear its high- 
powered transmitter. The solution, obviously, is 
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to get closer to the repeater or to improve your 
transmitter or antenna. Some repeaters are real 
miracle workers and seem to hear a pin drop a 
hundred miles away, but they all can’t be that 
good. 

6. Observe local repeater protocol and follow 
it religiously. Don’t switch on your rig and im- 
mediately make a call through a repeater, unless 
you’re dealing with a real emergency. Stand by 
for a minute or two to be sure the repeater isn’t 
already in use, in the middle of “net” traffic, or 
whatever. You'll be labeled a “lid” for life if you 
inadvertently break into some important com- 
munications. 

7. Last, but certainly not least, don’t follow 
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in the footsteps of the clown crowd. Almost 
every wide-area repeater has its resident fools 
who jam, use profanity, talk over others, etc. 
Ignore them and be a courteous, professional 
operator. This will make the lasting impres- 
sion that you’re not one of the clowns, and 
you'll be welcome for life. Remember, the 
FCC rarely intervenes in amateur matters— 
although hams have received citations, had 
licenses suspended or revoked, and even (in one 
famous case) served prison sentences for 
unlawful operating. 

Have fun and use your local repeaters for what 
they were intended, and you’ll find them a 
valuable asset to your amateur operations. 
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Nervous Habit Mexico. The continent-wide radio telescope stations distributed across 5,000 miles of US fast tape recorders, atomic clocks accurate to with- 
system is the culmination of a half-century of | territory, its radio vision is sharp enough to read a | in one second in a million years, and a high- 
The Associated Press reports the mystery of an | development in radio astronomy. newspaper in New York from the distance of Los | performance computer that can perform 750 billion 
electrician’s lead poisoning was solved when the The VLBA offers scientists the most detailed | Angeles. computations per second. The project is funded by 
man revealed he enjoyed chewing bits of plastic | views of celestial objects available from any To make images of astronomical objects, the | the National Science Foundation. TNX National 
coating he stripped off wires. A routine blood test | telescope on earth or in space. With 10 receiving | VLBA uses ultra-sensitive radio receivers, super- | Radio Astronomy Observatory. 
indicated 48-year-old Elmer Gal- 
braith, who lives near Johnstown, 
- Ohio, suffered 10 times the nor- 
mal lead level for humans. A tag T Eee a | Wi 9 Autry 
Galbraith knew something was Irvine, CA 92718 
wrong when he sensed a tingling CORPORATION = (714) 458-7277 


_in his fingers and began suffering 


Baa sls, THE pada ons wi ASTRON POWER SUPPLIES 


documented in a government re- e HEAVY DUTY © HIGH QUALITY ¢ RUGGED © RELIABLE 
ort which issued a warning about : 

fe Racards of paw shisiies SPECIAL FEATURES PERFORMANCE SPECIFICATIONS 

é nasties e SOLID STATE ELECTRONICALLY REGULATED e INPUT VOLTAGE: 105-125 VAC 
ee oeeeia Jead. TNX ° FOLD-BACK CURRENT LIMITING Protects Power Supply » OUTPUT VOLTAGE: 13.8 VDC + 0.05 volts 
A.P/Scott Schram KN4L. from excessive current & continuous shorted output (Internally Adjustable: 11-15 VDC) 

. e CROWBAR OVER VOLTAGE PROTECTION on all Models e RIPPLE Less than 5mv peak to peak (full load & 
Wind Cit except RS-3A, RS-4A, RS-5A, AS-4L, RS-5L low line) 
Yy Yy © MAINTAIN REGULATION & LOW RIPPLE at low line input e All units available in 220 VAC input voltage 
Voltage (except for SL-11A) 
Scanners ¢ HEAVY DUTY HEAT SINK * CHASSIS MOUNT FUSE 
THREE CONDUCTOR POWER CORD except for RS-3A 

Safe MODEL VS-50M © ONE YEAR WARRANTY MADE IN U.S.A. 

ee te Micago rey Colors Continuous Ics* Size (IN) Shipping 
ened Association & MODEL Gray Black Duty (Amps) (Amps) HxWxD Wt. (Ibs) 

reathing a collective sigh o 
relief after waging a successful Sone et POWER SUPPLY 
battle against the Chicago Scan- i i i 7 "1 2% x 7% x Pa 
ner Bill. Jon Peterson NSOUM Continuous Ics* Size (IN) 
contacted this publication back in RS-L SERIES MODEL Duty (Amps) (Amps) HxWxD 
July when he found out members POWER SUPPLIES WITH BUILT IN CIGARETTE LIGHTER RECEPTACLE 
of the Chicago Board of Aldermen RS-4L 3 3% x 6% x 7% 
ane soa ia e ordinance RS-5L 3% x BY x 7h 
which would have made owning a 
: 19” RACK MOUNT POWER SUPPLIES 

ee ne: Continuous Size (IN) Shippin 

The names and addresses of - MODEL Duty (Amps) HxWxD Wt bs 
these aldermen and details of their mw Be 9 . a on ar 
proposal spread like wildfire to was : | RM-50A 5% : 19 S Ds 
computer bulletin boards across RM-60A 7x 19 x 12%) 
the country—including the 73 BBS. - Separate Volt and Amp Meters 
Jon reports that the response was u (nig RM-12M oh “s o °s eT 
impressive enough to cause the hs a . i. e ae 
Chi-town leadership to do an about- MODEL RM-35M RM-60M 719 x 12% 
ec essuc. ‘The revised Colors Continuous Size (IN) Shipping 
ordinance proposal punishes only RS-A SERIES Gray Black Duty (Amps) Hx Wx D Wt. (ibs.) 
those individuals who use scan- ° 2.5 3 3 x 4% x 5% 4 


_ radio operators are now believed 


ners to commit crimes or interfere 
with police. A pat on the back for 
those who-wrote letters. TNX 
N9OUM/The Chicago Area Radio 
Monitoring Association. 


WACO Hams 


At least two licensed amateur 


to be among those killed in the 
Branch Davidian Compound fire 
near Waco, Texas. on April 19. The 
FBI has identified Jeffrey C. Lit- 
tle and Douglas W. Martin as be- 
ing among the followers of cult 
leader David Koresh who perished 
after the coumpound was set ablaze. 

Koresh is believed to have set 
fire to the compound rather than 
surrender to the FBI after a pro- 
longed armed standoff. Little 
ABS5KZ and Martin AB5LA had 
both upgraded to Amateur Extra 
Class on February 23rd of this year. 
TNX Westlink Report, June 25, 
1993. 


Mega- 
Telescope 


The largest single integrated 
astronomical instrument in the 
world formally entered service on 
August 20, when the Very Long 
Baseline Array (VLBA) was 
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Build a 


Versa-Paich 
A highly versatile phone patch for 


under $20! 


by Klaus Spies WB9YBM 


A telephone-to-transceiver interface “patch” 
is a lot simpler (and cheaper) than most peo- 
ple realize. Here’s one with as many (or as 
few) bells and whistles as you need. All it takes 
is a half hour with a soldering iron, and a lit- 
tle less than twenty dollars! 

The five components connected across the 
telephone line in Figure | are all that it takes 
to keep Ma Bell happy. When S1 is closed, R1 
provides a DC load to seize the line, while L1 
chokes off low frequency audio (speech), so 
it does not get grounded. Since telephone line 
voltages vary in different areas of the country, 
it may have to be altered slightly in value to 
suit your lines. The value shown works well 
in the Chicago area. Cl blocks DC from the 
telephone line transformer. Typically, 10 uF 
is used for audio frequencies, but it’s not a val- 
ue that’s engraved in stone; f used 4.7 uF be- 
cause [ found several that were nice and small 
in my parts bins. The only critical part here is 
the telephone line transformer. The telephone 
company sets up their lines for 600 ohm 
impedances, and a true telephone line trans- 
former has the static shield shown on the 
schematic. Because the telephone company 
has some exacting standards, these transformers 
(new) go for $11 to $15 (I was able to scrounge 
a boxful that are secondhand, in almost-mint 
condition, and would be willing to sell them 
for $5 each, plus S & H). 


After all this isolation, it’s fairly safe to hook 
up almost anything we want. U1 shows the 
typical amplifier I used, for a variety of op- 
tions. Operational amplifiers show a very light 
load to the circuit, as well as good gain char- 
acteristics in the audio band. These charac- 
teristics provide a lot of flexibility for expan- 
sion of our circuit. 

For the beginning experimenter or for some- 
one needing only a simple telephone patch, 
Figure 1 shows everything you’ll need. Adding 
more amplifiers in the configuration of U1, 
| though, adds several options for the more ad- 
venturous builder. In addition to using an am- 
plifier of this configuration to feed audio into 
your transceiver, another amplifier can feed a 
tape recorder for logging; yet another an am- 
plifier for a speaker. 


Timeout Control Circuit 


The only additional requirement for a true 
autopatch (for automatic operation) is some 
way of making a transceiver toggle on and off 
transmit mode. If you’re helping a DX station 
patch into your local telephone line, a simple 
momentary switch wired to the radio’s PTT 
line is sufficient. For other operations, control 
| circuitry becomes very useful. 

in helping out on a local net, I used my own 
patch (instead of the repeater’s) to air reports 
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APPLICATIONS. 


WHEN USED IN AUTOPATCH APP 
CSUCH AS ON SIMPLEX CHANNELSD, 
REQUIRED. EXAMPLES OF SUCH CIRC 


for the net. I could either do it manually, while 
holding a stopwatch (so I don’t timeout the re- 
peater), or I could take the easy way out and 
build a circuit to do that for me. I decided on 
the latter. 

The local repeater required only a brief let- 
up on a carrier to reset its timeout timer, and 
had a three-minute timeout. I decided to play 
it safe, and have my circuit unkey after two 
minutes. I thought 0.3 seconds was plenty of 
time to let the repeater reset while not having 
too much of the report cut out. This led to the 
development of the circuit shown in Figure 
2A. 

Since using a commonly available IC was 
more important than any super-accurate tim- 
ing function, f chose to work with the 555 timer 
IC. To get the 120-second-to-0.3-second tim- 
ing ratio, | could either sit for hours to calcu- 
late the proper values for R! and R2, followed 
by spending extra money on 1% tolerance re- 
sistors; or I could wire the 555 to run at a con- 
venient speed and let a divider do all the work 


Soecccevcaconcccsseccece 


TRANSFORMER, 


' 


Niele E.5.-: 


STATIC SHIELDED TRANSFORM 
AS WELL AS ON THE MICROPH 
THESE IMPEDANCES ARE HIGH 


Figure 1. The basic telephone patch circuit. 
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quired to recalculate the speed of the 555 is 


el 
100K 


DUPLICATE THIS STAGE AND CONNECT AS SHOKN TO 
AS OFTEN AS DESIRED CONCE PER ITEM 
i. -RASYR. MEG, .RPRAKER..AMP..TAPK..PRSK.EN,.ETS.a2....... 


ER _ AND INPUT RF BYPASSING ON TELEPHONE LINE, 

ONE AUDIO LINES ARE EXTREMELY IMPORTANT. 
ENOUGH TO PICK UP STRAY RF, 

WHEN USED IN THE VICINITY OF HIGH POWER COMMERCIAL BROADCAST STATIONS 

TRANSFORMER WITH STATIC SHIELD STANDARD IN MOST TELEPHONE 

OTHER STATIC PROTECTION RECOMMENDED IF USER IS IN 

AN AREA FREQUENTED BY LIGHTNING STRIKES OR NEAR-STRIKES. 

LICATIONS REQUIRING A TRANSCEIVER, 

ADDITIONAL CONTROL CIRCUITRY MAY BE 

UITRY SHOWN ON SCHEMATIC. 


Photo A: The completed Versa-Patch. 


(and save money on precision resistors). 

In case you’re planning to use this circuit 
in a similar fashion, be sure to get the timeout 
as well as reset times from your local repeater — 
club. For your convenience, the formula re- 


given with each diagram. One point to note — 
with the 55S is that the values of RI and R2 
affect the duty cycle and the speed (frequen- 
cy) of operation. If the waveform becomes too — 
asymetrical, the clock pulse may look more 
like a short transient spike and the 4040 will 
not switch properly. 

Since the 4040 counter is capable of much 
higher counts than required of this circuit, a_ 
reset is needed. U4B is connected to provide 
a reset. 

For a simplex autopatch, Figure 2B can be 
used. The windows during which a transceiy- 
er will listen for a signal are slightly longer, 
and the spaces between windows considerably 
shorter. This way, if you feel the party at the 
other end may say something inappropriate 
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ESPECIALLY 


NEW 


Yupiteru MVT7100 
Scanning Receiver 
530KHz to 1650MHz 


ROOF-TOP TOWER 


lila 
I | = ‘ 
) 
| 


with AM/FM/WFM/ 


Here is the iDEAL starter tower for EVERY 
new amateur radio operator. For HF arrays 
The RT 936 can handle 85 mph winds 
with a 28 square foot wing load. The 
lighter RT-832 handles up to 8 sq. ft. of 
wind load at 85 mph. With light weight 
and easy UPS shipping, you can have 


SCARED OF THE CODE? 


IT’S A SNAP WITH THE ELEGANTLY SIMPLE 
MORSE TUTOR ADVANCED EDITION FOR 
BEGINNERS TO EXPERTS—AND BEYOND 


Morse Code teaching software from GGTE 
is the most popular in the world—and for good 
reason. You’ll learn quickest with the most 
modern teaching methods—including 
Farnsworth or standard code, on-screen 
flashcards, random characters, words and 
billions of canversations guaranteed to 
contain every required character every time— 
in 12 easy lessons. 


LSB/USB @ 50Hz 
Performance rivaling that of 
recievers that cost twice as 


much. Extremely compact 
and versatile. Features 1000 
memory channels, lockout on 
search and scan, backlighted 
LCD display, Attenuator, 
Delay, Hold, Bank lockout, 
VFO tuning, 1 Year Warranty, & Earphone 
jack. Size: 6 3/8H x 1 7/8W x 2 1/3D. Wt 
140z. Ground shipping: $5.95 Air Freight: 
$8.95. Call or Fax Toll Free, 24 hours a day. 


COMMUNICATIONS 
Call 


1-800-445-7717 s 


10707 E. 106th Street Fishers, IN 46038 
317-842-7115 Fax 1-800-448-1084 
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Sell Your Product In Radio Fun 
CALL PAUL SEPPALA TODAY! 
1-800-274-7373 


SRR" cLen A ) 


Route 3, Box 322 
Phone 816-882-2734 


Maximum 
Wind Load 
(Sq. Feet) 


Shipping 


this tower up and operating 
on your QTH next week! 


You’ve wanted to put up a tower: 
Now you CAN! 

Glen Martin 
Engineering: 
Manufacturer of the 
HAZER tram system 


Weight 


We accept Mastercard, VISA or COD 
Order yours TODAY! 


Boonville, MO 65233 
Fax 816-882-7200 


Sneak through bothersome plateaus in one 
tenth of a word per minute steps. Or, create 
your own drills and play them, print them 
and save them to disk. Import, analyze and 


convert text to code for additional drills. 

Get the software the ARRL sells and uses to 
create their practice and test tapes. Morse 
Tutor Advanced Edition is approved for VE 
exams at all levels. Morse Tutor is great— 
Morse Tutor Advanced Edition is even 
better—and it’s in user selectable color. 
Order yours today. 


For all MS-DOS computers (including laptops). 


Available at dealers, thru QST or 73 or send 
$29.95 + $3 S&H (CA residents add 7.75% tax) to: 


o": P.O. Box 3405, Dept. MS, 
RER 


Newport Beach, CA 92659 15 


Specify 5% or 312 inch disk 
(price includes 1 year of free upgrades) 
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PHONE ORDERS CALL 
716-924-4560 
FAX 716-924-4555 


RAMSEY IS YOUR 
QRP KIT HEADQUARTERS 


QRP TRANSMITTERS 


20, 30, 40, 80 Meter 


CW Transmitters 

Join the fun on QRP! Thousands of these 
mini-rigs have been sold and tons of DX 
contacts have been made. Imagine working 
Eastern Europe with a $30 transmitter — 
that's ham radio at its best! These CW rigs 
are ideal mates to our receiver kits. They 
have two position variable crystal control 
(one popular QRP crystal included), one watt 
output (3/4W on 20m) and built-in antenna 
switch. Runs on 12VDC. Add our case and 
knob set for a handsome finished look. 


YOUR SATISFACTION IS GUARANTEED. Examine your Ramsey product for 10 days. If you're not pleased, return in original 
condition for refund. Add $3.95 for shipping handling and insurance. Foreign orders add 20% for surface mail. COD (US only) add $5.00. 
Orders under $20.00 add $3.00. NY residents add 7% sales tax. Warranty: 90 days on kit parts; 1 year parts and labor on pre-wired units. 


RAMSEY ELECTRONICS, INC e 793 Canning Parkway « Victor, NY « 14564 


CW Transmitters 

QRP-20, 30, 40, 80 (specify band) 
CQRP Matching case & knob set 
Ham Receivers 

HR-20, 30, 40, 80 (specify band) 
CHR Matching case & knob set 


only $29.95! 


$29.95 
$12.95 


$29.95 
$12.95 
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HAM RECEIVERS 


20, 30, 40, 80 Meter 


All Mode Receivers 

Build your own mini ham station. Sensitive 
all-mode AM, CW, SSB receivers use direct 
conversion design with NE602 IC as featured 
in QST and ARRL Handbook. Very sensitive 
varactor tuned over entire band. Plenty of 
speaker volume. Runs on 9V battery. Very 
EASY to build, lots of fun and educational — 
ideal for beginner or old pro. 30 page manual. 
Add the case and knob set for well-fitted 
professional look. 


PHONE ORDERS CALL 
716-924- BS FAX 716-924-4555 


RAN PSU toe 


Es igs 
USA OUTPUT 


XCVR PLT > 


Qi 
2N2222 


U3B 
4012 


LEFT-OVER GATE 


i ES or ee £ 
CRI + 2R259CI [3-Sue 


AUTOMATIC PTT WITH REPEATER RESET 
CTRANSCEIVER UNKEYS BRIEFLY)? USB 
RATIO OF KEYED [fIME/UNKEYED TIME 

DETERMINED BY USA CUS USED FOR RESET 


. * 


+V DISABLES PTT CIRCUIT 


U3B 
4012 
” LEFT—OVER SATE 


Figure 2. A) Automatic PTT with repeater reset (transmitter unkeys briefly). B) Simplex autopatch circuit option. 


when a transceiver toggles from transmit to 
receive, it is recommended that a PL be used 
to avoid any false signals. 


the receiver’s squelch. This can either be done 
directly from the squelch, or with a PL de- 
coder. Since a receiver’s squelch opens briefly 


This circuit will keep the transceiver in re- 
ceive mode for the duration of the window 
(0.7 seconds shown), or when disabled from 


for air, you can key up (from your HT or mo- 
bile) and keep your simplex patch at home in 
receive mode. 


2 e 

Fox Hunting Yagi? 
Hold it in your hand—it's a walking stick 
made of aluminum with rubber ends. But in- 
side are all the elements of a 4 element yagi that 
epee together in 2 minutes. Ready for the T- 

unt. Ready to get your signal out of a hole 
into the repeater. No little bits to drop and get 
lost. ees fits clean and tight and tough. 
2meters $79, 70 cm $49. Weighs only 1 Ib. 
Add $6 Shipping & Handling. Info $1. 


Antennas West Order HotLine 
Box 50062-S Provo UT 84605 801 373 8425 
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1/8" x 1/2" 
110 Copper 


Grounding Stud Every 6 Inches 
Top or Back Installation | 


2 ft. $11.95 Custom 
3 ft. $16.95 Lengths 
4ft. $21.95 Available | 
Add $3.00 S/H - } 
Mail check/money order to: 
J.M.S. 
35 Hilltop Ave., Dept. RF | 
Stamford, CT 06907 


Ground all of your equipment chassis toa 
single earth ground in one easy installation. 
Money back guarantee, if not satisfied! 
J. Martin Systems 


GET ON PACKET RADIO... 
FAST and EASY... 
With the “PC Packet Station’ s cc cicsrors, rc 


More than just a TNC, the “PC Packet Station” is a 
complete packet radio station for the IBM PC including: 


-> VHF Radio Transceiver by Motorola < - 


Listen to 


“‘Let’s Talk Radio ’’| 
7 nights a week if 
6pm to 12 pmon 
Spacenet-3, 
Transponder-21, 
| Audio6.2. _ 
| 9:00 am — 5:30 pm | 
weekdays 


co M Mi U N ICAT | O NS Weekends and evenings 


by appointment. 


- > 1200 baud modem <- -> TNC Software < - 
You just plug the PC Packet Station into a half slot in your PC, plug in your VHF 
antenna into the card, load the software and you’re on packet, it’s just that easy! 
PC PACKET STATION FEATURES: * Fast, easy installation * Selectable, Com 1 through Com 4 with 
selectable interrupts * Built in the USA * The Radio is totally shielded from the computer * Have a custom 


application or a commercial use? Call us about Motorola radio modules, Motorola Telemetry Radios and Western New York's finest amotuar radio dealae 
Motorola Telemetry Modems. Dealer inquiries welcome. 453 Buffalo Street PH. (716) 664-6345 ri 
PKT Electronics, Inc. 2668 Haverstraw Ave. Dayton, Ohio 45414 Voice and Fax 1-513-454-0242 Jamestown, New York 14701 (800) 752-8813 for orders only 
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0.25) 
0.34) 
0.62D 


7.56 (REF) 


STNDRD RCA M 


STNDRD TELEPHONE 
WALL RECEPT. 


O175D <2) 


4.31 (REF) 


Figure 3. Drilling template for the aluminum box (50%). 


The patch prototype I built (and used on a 
local net) has a three-position rotary switch to 
select the desired method of PTT: manual, au- 
to-net control (see Figure 2A), or auto-sim- 
plex A.P., with the manual PTT switch mount- 
ed underneath it. Below that, I have a micro- 
phone plug that, when the microphone is keyed, 
bypasses the patch entirely for priority an- 
nouncements, identification, etc. (see Photo 
A). 


Assembly 


I’ve found that both microphones labeled 
“low impedance” and typical telephone lines 


Come to the 1993 


are of a high enough impedance to pick up 
stray RF. In my case, it’s a local AM broad- 
caster so it cannot be emphasized enough to 
use proper shielding and bypassing on all in- 
coming and outgoing leads. | installed my en- 
tire circuit in a deep-drawn aluminum box, 
and put RF chokes, bypasses, and ferrite beads 
on all input and output leads. 

For power and the telephone line, I bought 
a standard cube-style wall phone jack outlet. 
This allows quick connect and disconnect from 
the phone line. This style connector box has 
enough room for mounting an RCA jack on 
its side for power. This style connector is quite 
capable of handling the low power levels re- 


AMSAT Space Symposium 


La Quinta Inn & Conference Center 
Arlington, Texas 


October 8, 9 & 10 


Your BEST chance to learn how to work 


Amateur Satellites: 
The high orbit DX satellites: 
OSCARs 10 & 12 
The “Easy birds”: 
RS 10 & 12 
Store & forward PACKET spacecraft 
AO 16, LU 19, UO 22, KO 23 
and more coming SOON! 
Now building: 
Phase 3D (The satellite for ALL amateurs 


SEDSAT (Easy to use 2 to 10 meter transponder + digital) 


PANSAT (An experiment in amateur spread spectrum) 
RS 15 (A new Russian 2 to 10 meter satellite) 
More PACKET satellites 


Marjorie Swain with Grand Prize won 

at 1992 Symposium - a Kenwood TR-751A 
all-mode 2 meter transceiver. OM Carroll 
W7DU seems pleased with her good 
fortune. 


For more information 
write or call 


Washington, DC 20044 
301-589-6062 
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quired by the patch, and has the extra safety 
feature of being foolproof (there’s no chance 
to accidentally reverse polarity and zap all the 
ICs!). The only wires exiting the box are for 
the microphone and the “EXT SPKR” jack for 
the transceiver. 


Parts Sources 
1. Digi-Key Electronics: (800) 344-4549. 
2. Tri-State Electronics: (708) 255-0600. 


3. Telephone line transformers: Klaus Spies 
WB9YBM, 8502 N. Oketo Ave., Niles IL 
60714-2006. 


‘OU YOHdRNOd my 


" a 
Buy your radio. 
from the manufacturer." 

Buy the battery pack 

from Periphex— where batteries 
are our only business! 


iP@RIPHCX inc. 


the only thing low about our charge is the cost... 


1-800-634-8132 
115-1B Hurley Road * Oxford, CT 06478 « (203) 264-3985 * FAX (203) 262-6943 


letters 


Continued from page 5 


adopted the generally accepted definition of 
QRP as 5 watts output CW and 10 watts PEP 
SSB. 

“The voluntary 100 watt power limit was 
later abolished; members may run any legal 
amount of power necessary at any time, for 
any purpose, although the 5 watt limit should 
be observed when claiming to be operating 
QRP. Club awards and activities are geared 
to the 5 watt and under level. The QRP AR- 
CI does not advocate the reduction of the le- 
gal power limits of amateurs in any country, 
and serves only to provide a forum for those 
who enjoy the thrills and challenges of build- 
ing and operating with low power equip- 
ment.” 

Anyone interested in information on the 
QRP ARCI should send an SASE for a copy 
of our brochure, or $2 for a sample copy of 
the ORP Quarterly, to our Publicity Officer, 
Michael Bryce WB8VGE, 225 Mayflower 
NW, Massillon OH 44646. (Mike is a writ- 
er and columnist for Radio Fun, as well 
as the QRP columnist for 73 Amateur Radio 
Today.) 

“Confessions” also mentioned an “old 
British-based QRP society.” I know nothing 
of that, but the GQRP Club was founded in 
1974 by Rev. George Dobbs G3RJV and, at 
about 4,500 active members, it is probably 
the largest QRP organization in the world. 
They also go by the 5 watt power limit, al- 
though until just a few years ago they used 
5 watts input instead of 5 watts output. While 
physically smaller than the ORP Quarterly, 
their journal, SPRAT, is quite popular both 
over there and in this country. They even have 
a point of contact in this country, which makes 
it very easy to join up: Luke Dodds W5HKA, 
2852 Oak Forest, Grapevine TX 76051. 

Happily, W4WFL is far from the only “low 
power freak”; QRP continues to have thou- 
sands of followers around the world. 


BP-845 100M 1400ma_ «$63.00 
PB-13S KENWOOD 1200ma $ 49.75 © 


EBP-24S ALINCO 1500ma $62.00 
Now Only $40 Each 

@ One Year Warranty 

HH Matched cell construction 

BH Case re-build service 

@ Long life, extended operating time 

@ Made for HAMS, by HAMS 

Add $4.00 Shipping & Handling for first battery. 


$1.00 for each add'l battery - U.S. only 
Connecticut residents add 6% tax. 


Available 
from your 
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Ramsey SA-7 Broadband 
RF Amplifier 


by David K. Pelaez AH2AR/8 


The SA-7, new from Ramsey Electron- 
ics, is an easy-to-build kit for a general pur- 
pose broadband RF amplifier, capable of op- 
erating from 100 kHz to | GHz. It’s small 
on price but big on performance. 

After searching high and low (no pun in- 
tended) for an inexpensive preamp to help 
boost the front end of a tired shortwave com- 
munications receiver, | came across a Ram- 
sey Electronics advertisement announcing 
several new “‘mini-kits.”” The SA-7 preamp 
kit was inexpensive, so I took the plunge and 
ordered it. One week and $15 later, I received 
a curiously small parcel from Ramsey. 


Assembly 


The SA-7 is easy to assemble. There are 
only 15 components to mount on a pheno- 
lic circuit board measuring 1-1/4" x 1-5/8". 
I put it together in about 15 minutes using 
just a soldering iron, a steady hand, and about 
an inch of solder. You won’t need to use any 
tuning or test equipment after completion. 
Even a first-time kit builder can tackle this 
project with confidence. 

But, even as a “veteran” kit builder, I al- 
most forgot to install the kit’s only SMT (sur- 
face mount technology) resistor. After as- 
sembling and soldering all the components 
on the PC board, you must solder the SMT 
resistor between the two designated foil traces 


on the foil side of the board. Remember al- 
so to keep all of the other component leads 
as short as possible if you want to exploit 
the amplifier’s capabilities on the “high end” 
of its range. Long component leads may al- 
so cause it to break into oscillation. 


Amplifier Application 


After mounting the SA-7 within an Allied 
AX-190 receiver, I put in a jumper within 
the receiver’s power supply and borrowed 
approximately 9 volts to run the newly in- 
stalled amp. Current drain is minimal (less 
than 50 mA) and the power requirement for 
this amp is 8 to 15 volts DC. Since this volt- 
age is available in most solid-state equip- 
ment, it’s a snap to use the available power 
already present within the gear. The extra 
current drain usually won’t be noticed. If 
you opt to use the SA-7 in a tube rig, a 9 volt 
battery or an outboard power supply would 
be an alternative solution. 

After turning on the receiver with the 
SA-7 in line, I was pleasantly surprised to 
notice a marked increase in the number of 
stations on the air. I noted a solid 2 S-unit 
jump in signal strength throughout the HF 
receiver’s range. Stations barely audible with 
the SA-7 out of line came up to “armchair 
copy” when the amp was put between the 
antenna and the receiver. I noted an increase 


in the noise floor, but the 2-plus S-unit in- 
crease in received stations’ signal strength 
more than compensated for the associated 
and expected increase in the receiver’s noise 
floor. The spec sheet indicated a 3 to 5 dB 
noise figure. 


Technical Information 


When preamplifiers are added to a re- 
ceiver, images and heterodynes may appear, 
especially if the preamps don’t have selec- 
tive filtering as part of their design. At VHF 
and UHF frequencies, images can become 
a real problem when the receiver and an- 
tenna are located near crowded RF envi- 
ronments. Some preamps may end up act- 
ing like broadband mixers. I didn’t notice 
this with the SA-7, but it could become a 
problem. 

The design of the SA-7 is simple and 
straightforward, and the addition of helical 
filters or tuned circuits would totally defeat 
the idea of keeping this kit under the $15 
mark. This amplifier contains two stages 
(with no tuned elements): a common emit- 
ter stage which drives an emitter follower 
by utilizing two 2SC 2570s. Page 17 of the 
ARRL publication Hints and Kinks for the 
Radio Amateur, circa 1975, described a sim- 
ilar circuit design as a “general purpose 
preamp.” This publication stated that a com- 


mon emitter-follower stage tends to be un-- 
stable but, as explained in the Handbook, 
the absence of tuned elements allows for ex- 
tremely good stability. 


dB at 1 to950 MHz and 8 dB at 1300 MHz. 
The SA-7 can be used in many applications 
requiring extra gain in a wide variety of am- 
ateur and general coverage receivers. It can 
also be used to increase the sensitivity 0 
frequency counters. Because of its small 
size, the SA-7 can be used internally in al- 
most all receivers, or placed in a small chas- 
sis, for a variety of applications within the 
hamshack. 


A Good Deal 


give this little broadband RF amp a 10!! 
Now, I wonder if the SA-7 would work 
in boosting the horsepower in my Ford 
Ranger? RF J 


of 73 Amateur Radio. 


Ramsey Electronics 
793 Canning Parkway 
Victor NY 14564 

(716) 924-4560 
Price Class: $15 


Top view of the assembled Ramsey 
SA-7 Broadband RF amplifier. 


Listed specifications claim a gain of 15. 


On ascale of | to 10 (not in dB), 1 would 


Reprinted from the February 1990 iss o 


ULTIMATE 
COMMUNICATIONS 
PROGRAM 


| specifically designed for 


AEA's PK-88/232 and soon for the 
PK900/DSP-1232/DSP-22322 


AMIGA] Ss 65.00 
IBM. S$ 55.00 
ATARIca Ss 52.00 


MENU ORIVEN AUTO-CONNECT 

YAPP UP/DOWN LOAD 
SCRAMBLE 
AUTO-CONNECT 

COLOR SELECTION 

ON SCREEN PARAMETER 
ON SCREEN HELP 

USER NAME FILES 

6B TO AS SEND 

MUCH MORE 


DUMB TERMINAL 
NAVREX 
TOM 


VAQAQAQQQ yy 
5h 
99 
He 
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EXCLUSIVE IMPORTER 
P.O.Box 990 MEREDITH, NH 03253 
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PC POWER FOR 
YOUR SHACK 


LOGi c™ 3 The ultimate in amateur ra- 
dio management software! 
Complete logging--HF, VHF, satellite... online 
tracking for any award, QSL management w/ 
QSL route facility, radio interfacing controls rig 
and logs VFO data, antenna rotor control, data 
terminal for all digital modes, unequaled packet 
spotting for DXCC plus zones, prefixes, and 
more, contesting with user-specified contest 
rules, full mouse support, windowed interface 
(Windows not required), customizable screens 
and reports, superb documentation and. tech 
support, grayline propagation chart, interface to 
callbook databases, and much more. Specs: 
IBM 386SX, 2mb RAM. LOGic 3 is $79. LOGic 
Jr. is $39. Hard drive required. QSL route list 
and radio interface hardware available sepa- 
rately from PDA. Visa/MC. Free Infopak! 


Personal Database Applications, 

Dept 7, 2616 Meadow Ridge Dr, 

Duluth, GA 30136. Ph 404-242- 

F233 0887. Fax 404-449-6687. Tech 

Sea supp 404-417-1899. Hours 8 am - 
Sit) 6 pm M-Th, 8 - 12 Fri. 


Radio Fun 


Simplex Repeater System 


- Handie Talkie ready - Plugs into spk/mic jacks 
- 32 or 65 Second operation - 32K bit operation 
- 2 mode operation, Announce or Repeater 


- Commercial quality 3.2 kHz pass band 

- Amateur supporting emergency communications 
- Club meetings announcements 

~ Test repeater sight locations 

~ Aeronautical relays 

- Security personnel 

- Hiking, fishing, back packing, exploring 

~ Licensed to your call 

+ Great wired into your mobile 


Apeay nsaea 9 WO] Papnjau! Jon OIpeYy 


7 
It's Amazing what Simplex can do Better! 


ase seyjeey |EUONdO OS'zz$ AdUe1IND SN 'H’S + 00'991$ 


US Digital Co US Money Order - Prompt Service 
380 Rougeau Ave Certified Cheque - Prompt Service 
Winnipeg, MB. Personal Cheque- Clearing Time 


Canada R2C 4A2 phone (204) 661-6859 
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X-BAND TRANSMITTER | 


Miniature (2% x 334 x 
—]]1")GaAs microstrip | 

transmitter pro- | 
vides 10 dBm centered ‘at 10.525 GHz. | 
Integrated microstrip patch antenna elimi- 
nates the need for an external antenna. | 
Advanced. matching techniques secured 
good temperature stability with low frequency 
pulling. Great for long-range testing of radar 
detectors, calibration of radar receiving 
equipment, and point-to-point communica- | 
tion links. a 
Complete Assembled System 


Parts & Instruction Kit... A ad 
Plus $2.00 Shipping and Handling 


INNOTEK Inc. 


P.O. Box 80096, Fort Wayne, IN 46898 
(219) 489-1711 
Visa » MasterCard - Check » Money Order - COD 
Money-Back Guarantee J 
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3 GREAT REASONS 
TO BUY THE 
AZDEN PCS-7000H 


FM TRANSCEIVER AZDEN 
MLW REV TONE 
SCAN H/L PRISHIFT TM [WA] 
= = 


Sid Wolin, K2LJH, Manager of 
Azden Communications Division 


“Now 


Available... 2, 6 & 10m 
Handhelds!” 


AZDEN 


COMMUNICATIONS DIVISION 
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Lightning Strikes! 
A bolt from the blue—don’t let it hit you. 


by Charles Warrington WAIRZW 


Imagine you’re walking across an open 
expanse of freshly mowed grass when 
suddenly your hair stands on end and you 
begin to feel a tingling sensation. Think 
about how this feels, because it will be 
the last thing you ever feel on this earth. 
Lightning is about to strike you! Don’t 
worry, it will be over in less than 1/10 of 
a second. A sudden electrical discharge 
of 30 million volts at 100,000 amperes 
will make the electric chair look cushy in 
comparison. 

Shocking, isn’t it? Well, perhaps you 
should have realized the danger of fin- 
ishing that round of golf! Wearing cleat- 
ed golf shoes and holding a metal golf 
club on an open fairway when lightning 
is present is a personal invitation for dis- 
aster! 

Now, you’re probably thinking: What 
does this have to do with ham radio? Ina 
word, PLENTY. 

Lightning kills an estimated average of 
150 people every year in the United States 
alone. Many more are injured. Hundreds 
of animals are killed as well, and annual 
property damage estimates in this coun- 
try run in the tens of millions of dollars. 
With their affection for antennas, towers, 
and the great outdoors, ham radio opera- 
tors and their equipment can sometimes 
make prime targets. 

Bill Axson W4SEC was sleeping in his 
Citra, Florida, home one night a couple 
of years ago while a thunderstorm crack- 
led outside his window. “I’m very happy 
I was not in the hamshack at the time,” 
says Axson. Although he did not realize 
it right away, all of his ham gear was wiped 
out instantly by a single strike to his 30- 
foot tower. 

“T didn’t know the extent of the dam- 
age until the next day. I went to fire up 
the station, but nothing came on.” Axson 
says the only apparent physical evidence 
was a burnt telephone wire and a disinte- 
grated telephone wall socket. 

His Collins KWS-1 tube transmitter, 
Drake R4B receiver, and his entire 2m 
packet station, including an IBM clone 
computer, were internally fried. “Now 
they are about worthless,” says Axson. 
Even the computer’s hard disk was wiped 
out. The insurance did not cover much of 
the cost of the damage, estimated in the 
several thousand dollar range. As Axson 
puts it, “You can’t put a price on nostal- 
gia, either.” 

In 1984, Johnny Autery took what many 
believe is the finest photograph ever of a 
lightning strike. (See cover photo.) The 
65-foot-tall sycamore tree in the picture 
is still standing today, despite its suffer- 
ing a direct hit. But, that little upward 
stroke from the television antenna blew 
out the family’s TV set. 

It is not uncommon for trees to survive 
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lightning strikes, although they are often 
left weakened. This is because the current 
tends to travel around the outside of the 
tree to the ground. If you were standing 
under this tree when lightning struck you 
would probably have fared worse, because 
your body offers a short circuit to ground. 


What is Lightning? 


Lightning has fascinated mankind 
throughout the ages. We all learned in 
grade school that Benjamin Franklin con- 
ducted his famous kite-flying experiment 
in 1746 to prove that lightning was made 
of electricity. This led to his invention of 


Photo A. Perhaps the safest place to witness a lightning storm is at Boston’s Museum of Science. 
This 37-foot-tall Van de Graff generator creates artificial lightning bolts up to 20 feet in length at 1.5 million volts. — 
Note that due to electricity’s “skin effect,” a human being can sit safely in this giant metal bird cage 


the lightning rod, which offers some pro- 
tection to buildings by diverting lightning 
strikes through wire conductors to ground. 
These systems are still in use today. 
Scientists in 1993 continue to be fasci- 
nated by lightning, and they are still work- 
ing to unlock the mysteries of nature’s in- 
credible electric light show. Widely re- 
garded as one of the world’s leading ex- 
perts on lightning, Dr. Martin Uman, a 
professor at the University of Florida, has 
written several books on the subject. (See 
the review of his book on page 18.) Uman 
says that at any one moment, there are 
roughly 2,000 simultaneous thunderstorms 
in progress around the world. Each storm 


typically causes one to three cloud-to- 
ground flashes each minute. Therefore 
during any one particular second, there eS 


occuring across the earth! A 

The phenomenon is perhaps best ex- 
plained by analogy: You shuffle your fee! 
across the carpet on a dry winter’s day 
and reach for the doorknob. Your body is. 
charged with electrons from the friction 
of your soles against the nylon rug. As 
soon as your hand gets close to the door- 
knob, a spark completes the circuit, sen 
ing the charge to ground. The same thing 
happens with clouds. 

Lightning occurs when unlike electri- 
cal charges build up within cloud forma- 
tions or between clouds and the ground. 
The earth normally has a negative charge 
or a surplus of electrons. Friction within 
clouds from rising ice particles and falling 
hail tends to leave the ice positively charged 
at the cloud top and the hail negatively 
charged at the cloud bottom. This leaves 
positive and negative charge layers. When 


the electrical pressure becomes Strong 
Continued on page 1f 


and observe the electricity traveling over instead of through the enclosure. 5 
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Lightning Strikes! 
A bolt from the blue—don’t let it hit you. 


by Charles Warrington WAIRZW 


Imagine you’re walking across an open 
expanse of freshly mowed grass when 
suddenly your hair stands on end and you 
begin to feel a tingling sensation. Think 
about how this feels, because it will be 
the last thing you ever feel on this earth. 
Lightning is about to strike you! Don’t 
worry, it will be over in less than 1/10 of 
a second. A sudden electrical discharge 
of 30 million volts at 100,000 amperes 
will make the electric chair look cushy in 
comparison. 

Shocking, isn’t it? Well, perhaps you 
should have realized the danger of fin- 
ishing that round of golf! Wearing cleat- 
ed golf shoes and holding a metal golf 
club on an open fairway when lightning 
is present is a personal invitation for dis- 
aster! 

Now, you’re probably thinking: What 
does this have to do with ham radio? Ina 
word, PLENTY. 

Lightning kills an estimated average of 
150 people every year in the United States 
alone. Many more are injured. Hundreds 
of animals are killed as well, and annual 
property damage estimates in this coun- 
try run in the tens of millions of dollars. 
With their affection for antennas, towers, 
and the great outdoors, ham radio opera- 
tors and their equipment can sometimes 
make prime targets. 

Bill Axson W4SEC was sleeping in his 
Citra, Florida, home one night a couple 
of years ago while a thunderstorm crack- 
led outside his window. “I’m very happy 
I was not in the hamshack at the time,” 
says Axson. Although he did not realize 
it right away, all of his ham gear was wiped 
out instantly by a single strike to his 30- 
foot tower. 

“T didn’t know the extent of the dam- 
age until the next day. I went to fire up 
the station, but nothing came on.” Axson 
says the only apparent physical evidence 
was a burnt telephone wire and a disinte- 
grated telephone wall socket. 

His Collins KWS-1 tube transmitter, 
Drake R4B receiver, and his entire 2m 
packet station, including an IBM clone 
computer, were internally fried. “Now 
they are about worthless,” says Axson. 
Even the computer’s hard disk was wiped 
out. The insurance did not cover much of 
the cost of the damage, estimated in the 
several thousand dollar range. As Axson 
puts it, “You can’t put a price on nostal- 
gia, either.” 

In 1984, Johnny Autery took what many 
believe is the finest photograph ever of a 
lightning strike. (See cover photo.) The 
65-foot-tall sycamore tree in the picture 
is still standing today, despite its suffer- 
ing a direct hit. But, that little upward 
stroke from the television antenna blew 
out the family’s TV set. 

It is not uncommon for trees to survive 
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lightning strikes, although they are often 
left weakened. This is because the current 
tends to travel around the outside of the 
tree to the ground. If you were standing 
under this tree when lightning struck you 
would probably have fared worse, because 
your body offers a short circuit to ground. 


What is Lightning? 


Lightning has fascinated mankind 
throughout the ages. We all learned in 
grade school that Benjamin Franklin con- 
ducted his famous kite-flying experiment 
in 1746 to prove that lightning was made 
of electricity. This led to his invention of 


Photo A. Perhaps the safest place to witness a lightning storm is at Boston’s Museum of Science. 
This 37-foot-tall Van de Graff generator creates artificial lightning bolts up to 20 feet in length at 1.5 million vol 


the lightning rod, which offers some pro- 
tection to buildings by diverting lightning 
strikes through wire conductors to ground. 
These systems are still in use today. 
Scientists in 1993 continue to be fasci- 
nated by lightning, and they are still work- 
ing to unlock the mysteries of nature’s in- 
credible electric light show. Widely re- 
garded as one of the world’s leading ex- 
perts on lightning, Dr. Martin Uman, a 
professor at the University of Florida, has 
written several books on the subject. (See 
the review of his book on page 18.) Uman 
says that at any one moment, there are 
roughly 2,000 simultaneous thunderstorms 
in progress around the world. Each storm 


typically causes one to three cloud-to- 
ground flashes each minute. Therefo 
during any one particular second, the 
are 30 to 100 lightning flashes to groun 
occuring across the earth! 

The phenomenon is perhaps best ex 
plained by analogy: You shuffle your f 
across the carpet on a dry winter’s da 
and reach for the doorknob. Your body is 
charged with electrons from the frictio: 
of your soles against the nylon rug. As 
soon as your hand gets close to the door- 
knob, a spark completes the circuit, sen 
ing the charge to ground. The same thin 
happens with clouds. 

Lightning occurs when unlike electri- 
cal charges build up within cloud forma- 
tions or between clouds and the ground. 
The earth normally has a negative charge 
or a surplus of electrons. Friction within 
clouds from rising ice particles and falling 
hail tends to leave the ice positively charged 
at the cloud top and the hail negatively 
charged at the cloud bottom. This \eaval 
positive and negative charge layers. Whe 
the electrical pressure becomes strong 


Continued on page 1 


Note that due to electricity’s “skin effect,” a human being can sit safely in this giant metal bird cage ‘s 
and observe the electricity traveling over instead of through the enclosure. . 


Radio Fun 


[DON'T MISS OUT! 
| SUBSCRIBE TO 
Radio Fun 


FOR ONLY $12.97! 


2 GREAT ISSUES! 


CONTACT YOUR 
ADVERTISERS 
EASILY! 


FILL OUT THIS 


FREE 


|READER SERVICE CARD 
|AND SEND IT TODAY! 


NO OTHER 

|MAGAZINE BRINGS 

/)YOU THE EXCITING 

WORLD OF 

AMATEUR RADIO 
LIKE 


Amateur 
Radio Today 


(2 ISSUES ONLY $19.97! 


DON'T MISS OUT! 
SUBSCRIBE TO 


FOR ONLY $12.97! 


12 GREAT ISSUES! 


CONTACT YOUR 
ADVERTISERS 
EASILY! 


FILL OUT THIS 


FREE 
READER SERVICE CARD 
AND SEND IT TODAY! 


NO OTHER 
MAGAZINE BRINGS 
YOU THE EXCITING 
WORLD OF 
AMATEUR RADIO | 
LIKE 


75 Amateur 
Radio Today 


12 ISSUES ONLY $19.97 


| 
d 
i 


Radio fun 


__YES! Send me one year (12 issues) of Radio Fun for the low price of $12.97. 


Subscribe Now! 12 issues for $12.97. 


For instant service call toll free 1-800-257-2346. ( in New Hampshire, call 603-924-0058). 


Name (please print) Call 
Address 

City State Zip 
Chargemy: JMC OVisa O Payment enclosed 

Card Number Exp. date 


Class License Year Licensed___ 73 Subscriber___QST Subscriber___CQ Subscriber___ 


Canada add $8. Foreign add $12 surface, $36 airmail. Newstand rate $24. Basic subscription rate $14.97. 06M 


Radio Fun 


READER SERViCE CARD 
September 1993 


THIS CARD VALID UNTIL 10/31/93 


NAME CALL 
8 204 
18 214 
28 224 
38 244 
48 244 
ADDRESS 58 254 
68 264 
78 274 
88 284 
98 294 
304 
314 

CITY STATE ZIP 


$2 EPS 


Where did you get this copy of Radio Fun? 


oa 


A Oo Newsstand B Oo Subscription 


FREE PRODUCT INFORMATION 


Reader Service: To receive more information on the products advertised in this issue of Radio Fun circle 
appropriate number. Please allow 6 weeks for processing of inquiry. Offer valid in the U.S. and possessions only. 


73 Amateur Radio Today. 


C1 Yes! Send me 1 year (12 issues in all) of 73 for the 
low price of $19.97! (Save over $15.00 off the cover 
price). Mail this postage paid card today. For instant 
service dial toll free:800-289-0388. 


06Q 


Name (please print) - Call 


Address 


City State Zip 


O Paymentenciosed O Billme 
Chargemy: O MC O Visa O Amex 


Card Number Exp. date 


Newsstand rate $35.40. Basic subscription rate $24.97 (Canadian orders 
add $7.00 per year plus $1.40 GST; other foreign countries add $19.00 per 
year for surface mail, $42.00 per year for airmail. Please allow 4-6 weeks 
for delivery of first issue. 
B9309B995 


| | | | NO POSTAGE 
NECESSARY 


IF MAILED 


IN THE 
UNITED STATES 


BUSINESS REPLY MAIL 


FIRST CLASS PERMIT NO 211 MANCHESTER NH 
POSTAGE WILL BE PAID BY ADDRESSEE 


PO Box 4926 
Manchester NH 03108-9839 


Radio Fun 


READER SERVICE MANAGEMENT DEPARTMENT 
PO BOX 8708 
BOULDER CO 80329-8708 


NO POSTAGE 
NECESSARY 


IF MAILED 
IN THE 


UNITED STATES 


BUSINESS REPLY MAIL 


FIRST-CLASS MAIL PERMIT #707 RIVERTON NJ 
POSTAGE WILL BE PAID BY ADDRESSEE 


75 Amateur 
Radio Today 


PO BOX 7693 
RIVERTON NJ 08077-8793 


advertiser index 


RS# ADVERTISER PG RS# ADVERTISER PG RS# ADVERTISER PG 
ae nota aay ony co srh ncn Sead Jnavvegansa cade OA pdCACOM) Re tecet itd NS. mactanine de Sonate! CVA. | did. REEnterpnises.t ee. cee tonen 24 
ob) a 2 SASS cone nice REC EE on OE mre Oo Inhoteks inGre:,J6 ete te Le Nx LA oawe el PIS VSOMS 4 inva oes peoioe inne stactnes 20 
Pee ABO LION COPD. cscisccceececscessscseonsesns PLE yd ston) i So eel patina a A laa eel esa is De eee SANKIS: avis oaks saya eae atte eae ae 20 
351 Absolute Value Systems............:0 OD eli AO PARC LV SENG oe td co tas csadannnaininsaes Bal iahD DIM ON aes ten Claw oN ener 19 
164 Ace Communications of B Kawa Productions Sissi acdasis cea 27 | 250 Software Systems ..........cccecseeeeeees 20 
SMaKAMADOUS cig (zrucgertsstes co-o- sa atone Se OUIIG eee. nine cccsaesors auccesctaaesics 27 | 244 Software Systems ...........ceseseseseeeeee 24 
e Advanced Electronic — 234 Lentini Communications ...............00+ eo PEF SIOCHNIKS ANC. tiisiaciiG eaten ee wee 25 
PDUCAUONS whist. 2.00 slisive tek dsicas CV2 | 335 Lightning Industries... 20 1 299 Townsend Electionics........c...cccsseeecscee 4, 
324 Antennas WeSt...........ccccecseeseeseeeeeee 12 | 25 Madison Electronic Supply................. 20 | 11 Transel Technolgoies..............ccccc0 23 
16 Astron Corporation ........ es eeeeeeeeeeeees esl MMAXCOM, MAC. cer sactorte caer sass ee c kentces wee 3 | © Uncle Wayne’s Bookshelf................... 29 
B2-Azden Corporation ....:....2.ccccceccsacenteees eS PO. Nitros EPOTIONISOS is. 03d ssn zssannes neato suscnunndy SE BST U AE Boas (271 25 sa aa 14 
PIOUS Battery Tech, IG.222.c2..i6..05seeeceroneteresess Coeds Wit, NICAGs nies At Remind ald 27 | 136 Unadilla Antenna Manufacturing 
_ 146 Creative Control Products ................. 4 1° 73 Orchid City Software «0.05.0... cee 20 COMMONS a au eae eh eek 21 
e Douglas RF Devices................ccc tL Jaslene Pate EVOGIOUICS, 1. .5.Ahajncseisedeteccecraar 2S Fa P he UIMEI SAL FRAGIO 5 500400sscssuceuasest ota castane 20 
BIST Y OSG rcs cesusczgixssra ese ER varcecccesesere BAO FE OI OHIOLION oe cease rettlan ode sc atavacasitosiviseesec To eee VANGUALG LADS. 17.5. go ast gaat votes Goines. 17 
® ~ Electron Processing ....:.....c.csccccecsseces 27 | © Personal Database..............cccccseecee 14 | 14 VHF Communications .........c cee 12 
ee Se... ne aiicis Rotaneniats!: Ap394" PRT EISCUOMICS 5 Ls cic coe dactesseoeendeess 12 | 104 Vis Study Guides, Inc... ee We 
83 EUR-AM Electronics.............cccseeeeees TAI) SONWAIDY vt. cage co faccutehd niunaase et ete Ans) Gi alee a aR Iai ai MPL SA gee 
Be TD ENterprises i5. Sati gerstesreaasnc ass 23 | 110 Radio Amateur Satellite.............0...... 13 | * Yaesu Electronics Corporation ........ CV3 
SON Sa Meera ree Oho) eager eterna 11 We AACIO TAN Deg os oe sth cage acai ys tape faces ivgeddanes 17 
72 Glen Martin Engineering.............:0+ 11 34 Ramsey Electronics... eee 11 


Sell your product in Radio Fun. 


Call Paul Seppala at 1-800-274-7373. 
Are You Having Enough 


Radio Fun? 


Are you having enough fun with amateur radio? Radio Fun is the only amateur radio magazine written especially for you— the newcomer, or any one else who wants 
to get more enjoyment out of amateur radio. We pack every issue of Radio Fun with easy to understand construction projects, interesting news and great reviews of new 
and vintage gear. We'll help you learn about all of the fascinating areas of amateur radio — packet, amateur television, VHF/UHF and dozens more. We'll get you fired 
up to try DX chasing, contests and public service. We'll even help you learn more about radio and electronics, and we'll do it in a way that everyone can understand. 
~ So what are you waiting for? It's only $12.97 for a whole year of fun! 


1 year — 12 issues — of Radio Fun for only $12.97! That's 46% off the cover price! 
Call 1-800-257-2346 


...or send your check to Radio Fun, P.O. Box 4926, Manchester NH, 03108 - 9839. 


TS352 B/U Multimeter 
20,000 ohms 


| SPY ON THE EARTH 


Line Filter for Mobile Rigs QUICK, EASY, & COMPACT 


per volt See live on Flash cards *NOVICE thru EXTRA* 
sensitivity up your PC ¢ provides exceptional ignition noise filtering theory Key words underlined. Over 
to 5.000 volts! what * 44VDC, 15A max., fuse-protected 4000 sets in use! For beginner, OMs, 
pda # satellites in * solid-state transient-suppressed output XYLs & kids. 
S Depot orbit see e quick & simple Velcro attachment NOVICE $11.95 


TECHNICIAN $10.95 
GENERAL $ 9.95 
ADVANCED = $15.95 
EXTRA $14.45 
Shipping 1-$3.00 

2 or more -$4.00 


* rugged, durable construction 
* 10 in., 16 AWG zip-cord leads, supplied 
with mating connectors & terminals 


f Overhauled! 


Complete with 
test leads. 


VIS SG Antennas (5 of 48) 37 
441-101 


Leam how you can benefit greatly from this exciting new 
technology. Send $39 check or M.O. ($45 air, $50 
overseas) for our fantastic 12 diskette set of professional 
quality copyrighted programs (IBM type) that does 
satellite tracking, image acquisition, image processing, 


Ina halt-wave 
are the current nodes? 


¢ 4in. x3 in. x 1.6 in. 


3-D projections and more. Direct reception from the $29.95 plus $5.00 S/H (OH res. add 6.25% sales tax) Order Today! 
Only $39.9 5 sates ae oe orden Les dish. Please Send Check or Muney Order to: on y CLUB DISCOUNTS 
F F chematics included for interface. For information 
add Bee OL eee keene log-on to our bulletin board anytime at: (718) 740-3911. Xionix VIS STUDY CARDS 


1544 Craigwood Road 


P.O. BOX 16646 
Toledo, OH 43612-2255 
spaced HATTIESBURG, MS 39404 


CIRCLE 347 ON READER SERVICE CARD CIRCLE 104 ON READER SERVICE CARDS 


Say You Saw It In (aC SEPTEMBER 1993 _17 


VANGUARD Electronic Labs 
Dept. RF, 196-23 Jamaica Ave. 
Hollis, NY 11423 Tel.718-468-2720 


__ | Douglas RF Devices, (916) 688-5647 
Box 246925, Sacramento, CA 95824 


Lightning Strikes! 
Continued from page 16 


enough, a flash is created between clouds 
or from clouds to the ground. 

The peak temperature of these lightning 
flashes is greater than 50,000° F. That is 
several times hotter than the surface of the 
sun! This tremendous amount of short- 
lived heat is what causes the pressure 
changes, which in turn create thunder. 


Types of Lightning 


Lightning can be seen in a number of 
different formations. The typical zigzag 
pattern that reaches from the cloud to the 
ground is known as streak lightning. When 
the streak divides into branches, those are 
called fork lightning. Ribbon lightning is 
caused by the wind separating strokes in 
the overall discharge. It looks as if iden- 
tical streaks are simultaneously appearing 
side by side. Heat lightning simply ap- 
pears as bright flashes. This occurs when 
the lightning is too far away to be seen or 
heard. When this happens within clouds 
it is known as sheet lightning. The weird- 
est variation is called ball lightning. A 
small globe of red or white light floats 
horizontally close to the ground for a num- 
ber of seconds before exploding. This phe- 
nomenon is not completely understood. 


What Should I Do? 


Even though you can’t control light- 
ning, there are some measures you can 
take to improve your odds. According to 
Uman, lightning deaths are most likely to 
occur outdoors. You should avoid mak- 
ing a lightning rod of yourself and you 
should not stand beneath a lightning rod, 
two key mistakes illustrated in our earli- 
er golfing accident. You should avoid pro- 
jecting above the surrounding landscape, 
as you would in an open field or on the 


open water. Avoid standing under isolat- 
ed trees or isolated shelters. Stay away 
from things metallic (golf clubs, anten- 
nas, towers, pipes, and fences). 

A car (not a convertable) with the win- 
dows rolled up offers decent protection. 
So do the interiors of large buildings, es- 
pecially metal-framed ones. Properly in- 
stalled lightning protection systems can 
save a lot of property damage. It is not a 
good idea to talk on the phone or use elec- 
trical equipment such as ham radio gear 
during a thunderstorm. Sometimes when 
lightning strikes a house (without a light- 
ning rod system) the current will try to 
follow any metal path to ground. Electri- 
cal wiring, antenna systems, telephone 
wires, and water pipes are all susceptible. 
(These should all meet local codes.) If 
these conductors are not well grounded, 
the lightning will often jump through the 
air to find a path to ground. These side 
flashes cause a significant number of light- 
ning deaths. 

It makes good sense to keep away from 
any metal objects with a connection to 
the outdoors. The bathroom is not the best 
place to be in a thunderstorm! Properly 
installed lightning rod systems will divert 
the lightning straight to ground. Utilities 
try to accomplish the same thing by de- 
signing their systems with an easy path 
to ground, should lightning strike. Ham 
operators should properly ground their 
antennas and towers and use lightning 
protector devices. Although it may be 
impractical, it would be safest to unplug 
everything in the house at the first sign 
of a storm. 

Today Bill Axson is back on the air us- 
ing new equipment, and he has taken some 
precautions. All wires from his antennas 
are now routed through the center of the 
tower straight to the ground. He has in- 
stalled a ground plate on the side of the 
tower, about 2 feet up, with two panel 
mount SO-239 connectors attached. From 


Lightning Safety Rules 


These safety rules will help you save your 
life when lightning threatens: 


1. Stay indoors, and don’t venture out- 


side, unless absolutely necessary. 
2. Stay away from open doors and win- 


| ances. ’ 
3. Don’t use plug-in serie equipment 

like hair dryers, electric toothbrushes, or 

electric razors during the storm. 


_ 4, Don’t use the telephone dutiig the — 


struck by lightning, 

10. Get out of the water and off small 
boats. 

1. Stay i in your automobile if you are 


; traveling. Automobiles offer Exelon light- 
| dows, fireplaces, radiators, stoves, metal é 
pipes, sinks, and. plug-i in electycel PPB 


: “storm—lightning may strike biee lines. ze 1 


| outside. — 


line. 


_ fabrication. 
7. Don’t use metal objects like fishing 
rods and golf clubs. Golfers wearing cleat- 
ed shoes are particularly good lightning rods. 


~ 8. Don’t handle flammable materials in — 


‘open containers. 
9. Stop tractor work, especially ee 


dismount. Tractors and other implements i in 
etalli contact nite ie ound are often 
a nes Peeters 
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Pee Don’t take laundry off the clothes- 


Pg high. 
6. Don’t work on fences, felephone or ‘i 
power lines, pipelines, or structural steel : 


14. Avoid ibitops: open spaces, wire 
fences, metal clothes lines, exposed sheds, 
and any eerie conductive elevated ob- 
jects.c.c", » 
15. When you feel the electrical charge— é 
if your hair stands on end or your skin tin- 
gles—lightning may be about to strike you. 
(Drop to your knees, lean forward and crouch 


y. with your hands on your knees. ) 
é the tractor is pulling metal equipment, and — 


Reprinted torn: The HALO—Six Meter 2 


“ = cub bof Chicago nee lees 490 qe. 
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there, thick braided copper wires travel 
straight to three 10-foot-deep ground rods. 
The telephone wiring is grounded now, 
too. And Axson says he disconnects it 
when it’s not in use. 

Even though it packs incredible amounts 
of energy, lightning is usually gone in a 
flash. If you take reasonable precautions, 
your chances of injury or death are pretty 
small. Still, as Bill Axson says, “Lightning 
does strange things very quickly. Once 
you’ ve seen it for yourself you realize just 
how powerful lightning is.” 
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book review 
All About Lightning 


by Martin A. Uman. 1986, Dover Publications, Inc. 


You can order this book 
directly from Dover Publica- 
tions, Inc., 31 East 2nd Street, 
Mineola, NY 11501; (516) 
294-7000. The price is $5.95 
plus $3.00 S&H for one or 

more books shipped within 
the US. (New York residents 
please add sales tax.) 
Many who read the adja- 
cent article on lightning will 
want to know more about 
the subject. That is why we 
decided to add this review. 
All About Lightning is 
167 pages of delightful 
scientific information pre- 
sented in layman’s lan- 
guage. Despite the nearly 
universal interest people 
have in the subject of light- 
ning, there is precious lit- 
tle written on the subject 
that is both scientifically 
sound and easily di- 
gestible. That’s where 
this paperback fills the 
void. 

Dr. Uman is consid- 
ered to be among the 
world’s leading experts 
on lightning research. 
The first version of this 
book was published in 

1971, in response to the questions he 


was most often asked by non-scientist lecture audience members. The 

book is arranged in chapters comprised of related groups of these questions and answers. 

The book starts with a discussion of the early history of lightning research, including 

a look at Ben Franklin’s work. Next is an explanation of lightning rods and how they 

operate. Chapters 3 and 4 deal with safety issues: fatality statistics, dos and don’ts, and 

the like. There are some interesting photos here of airplanes which were hit by lightning. 
If you like the woods, and have often wondered about how trees are affected by light- — 

ning strikes, you’ll find the answers here complete with photos. If you think lightning 

never strikes the same place twice, you ought to think again. This little paperback de- 


* bunks quite a few myths. 


In later chapters, Uman details the elements of weather which lead to thunderstorm 
formation. You will also learn the best techniques for photographing lightning strikes. 

My personal favorite is the discussion of ball lightning in Chapter 15. Boules de feu, 
as they say in French, are among the most bizzare phenomena of nature. There are a 
good number of personal accounts of ball lightning and St. Elmo’s fire (corona discharge) 
occurances from around the world. It’s only a matter of time before Hollywood’s high- 
tech movie-makers find a way to scare us to death with this stuff (probably in 3-D). 

Anyone can enjoy reading this book. The language is plain English. Photographs and 
illustrations enhance understanding. This is not a textbook for electrical engineers; it is 
a fascinating look at one of nature’s mysteries. You can obtain a good understanding of 
how lightning works by reading it. It’s a fine book to curl up with on a dark and stormy 


night. 


—reviewed by Charles Warrington WAI] RZW 
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Transmit Power 


You don’t need a license to listen to ham 
radio. You got your license for one big rea- 
son: to transmit! In fact, when you get right 
down to it, just about everything you learned 
for your exam had something to do with trans- 
mitting, right? 

The reason should be pretty clear: You 
don’t bother anyone else when you listen, 
but you sure can when you talk. Issues rang- 
ing from operating frequency to antenna SWR 
affect whether you’ll bother neighbors’ TV 
sets or other hams, or even other radio ser- 
vices. 

One of the key aspects of your transmit- 
ting station is how much radio frequency 
power you pump out into the atmosphere. 
The FCC rules state that we should use the 
minimum power necessary to maintain com- 
munications. While many hams really don’t 
adhere to that rule, we should try. Of course, 
it isn’t always possible to know how much 
- output we need, and we don’t always have 
the capability of controlling our transmitter’s 
output. 

This month, let’s take a look at RF pow- 
er output, and examine when we need more, 
_ when we need less, and how to get the most 
out of what we have. 


Getting There 


The more power you put out, the farther 
_ you can go, right? Well, sort of, but not al- 
ways. It depends a great deal on what mode 
(FM, SSB, CW, etc.) you are using and what 
it is you’re trying to get across. Also, it de- 
_ pends on your antenna, the frequency band 
involved, and how that band propagates 
through space. 

If you’re like most newcomers, you’ ve 
spent most or all of your time so far on VHF 
_ or UHF, probably using FM. FM represents 
a special case, due to the way it is received. 
FM receivers use a circuit called a “limiter” 
__ which amplifies whatever comes in and then 
clips it on both ends. The idea is to remove 
noise and other amplitude (signal strength) 
_ information, because the strength of an FM 
_ signal has nothing to do with the modulation 
on it. Remember, with FM, only the wiggling 
of the carrier’s frequency carries any intel- 
ligence, so you can get rid of everything else. 
In fact, that’s:why it is such a relatively noise- 
__ free mode; noise is very different from a wig- 
- gling frequency. 

So, how much power do you need to get 
heard on FM? Well, obviously, if you have 
none at all, no one will hear you. And, if you 
have lots, you’ ll be heard fine. So, there must 
be some point in between where it goes from 
good to bad. There is, and that point is called 
_ the “threshold.” Unlike on AM or SSB, you 
- don’t get softer as your signal gets weaker. 
In fact, nothing at all happens until your sig- 
nal gets weak enough that it starts to appear 
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to the receiver to be nearly as weak as the 
receiver’s own internal noise. At that point, 
your signal will sound scratchy and hard to 
understand. It’s important to understand that 
the threshold effect is not linear—you don’t 
get twice as scratchy when your signal goes 
down by half. Until you get near the thresh- 
old, you sound exactly the same. Then, you 
suddenly get scratchy and, if you get any 
weaker, you drop out altogether. This effect 
is the reason FMers rate signal strength in 
terms of “quieting,” rather than strength. 
From the sound alone, there’s really no way 
to know how strong you are, as long as you’re 
well above the threshold, but you must be 
weak if you’re scratchy. So, the best report 
you can get is that you’re “dead full quiet- 
ing,” meaning you’re well above the re- 
ceiver’s threshold. 

The result is that you really don’t need 
much power on FM most of the time. If the 
local repeater hears you fine on 2 watts, it 
will hear you exactly the same on 20 watts; 
no one will be able to tell when you increase 
the power! By the way, if you’re in a situa- 
tion where you are scratchy into the repeater 
and have no way to improve your signal, try 
talking softer, not louder, into your mike. 
The less you deviate your transmitter’s fre- 
quency, the less noise and scratch will oc- 
cur, because more of the transmitted energy 
is exactly on the receiver’s frequency. That’s 
also why a weak FM stereo signal sounds 
worse as the music gets louder. 


Dumb Computers 


If you’re trying to transmit packet data, 
you need a pretty good signal because ma- 
chines aren’t as smart as we are and can’t 
fill in missing bits of information like we 
can. So, if bits start getting lost, they stay 
lost most of the time. When receiving pack- 
et data, your station is aware of the errors 
and will request a resend from the transmit- 
ting station. On a noisy path, though, what 
you wind up with is lots and lots of resends 
and plenty of frustration as you wait for the 
data to get through. 


Making It Better 


There are two ways to increase your trans- 
mitting distance. First, you can improve your 
antenna. Second, you can run more power. 
Improving your antenna is always prefer- 
able because it also helps your reception, but 
it isn’t always possible. Sometimes you al- 
ready have a good antenna, or perhaps you 
just don’t have the room for a bigger one. 
So, you go for more power. 


“Linear” Amplifiers 


If you ever played with CB (and many of 
us did at one time or another before we dis- 
covered the joys of ham radio), you know 
that “linear” was a dirty word, referring to 
an illegal amplifier hidden under the car’s 


front seat. You could always tell when some- 
body was using one because his or her sig- 
nal got really ugly and distorted. Well, here 
on the ham bands linear is a perfectly re- 
spectable term. We’ re allowed to use ampli- 
fiers, and we’re supposed to know how to 
use them properly. Used correctly, an am- 
plifier doesn’t have to cause TV interference 
or other problems, and it doesn’t have to 
sound any different from the quality of a 
“barefoot” station. 

On FM, an amplifier doesn’t actually have 
to be linear! By linear, we mean that its out- 
put increases exactly in proportion to its in- 
put. That’s extremely important for modes 
like SSB and AM, where the increases and 
decreases in instantaneous signal strength 
represent the modulaton you’ re transmitting. 
But remember, as we just discussed above, 
on FM such changes in strength are mean- 
ingless and, in fact, shouldn’t even be there 
in the first place! So, it is possible, and ac- 
tually beneficial, to use a nonlinear ampli- 
fier on FM, and then use a filter to clean the 
signal up before sending it out to the anten- 
na. By the way, it is beneficial not because 
it sounds any different, but because ampli- 
fiers can run more efficiently, and cooler, 
when they aren’t forced to be linear. Such 
nonlinear amps are called “class C,” and most 
outboard FM-only amps are of that type. 


Uh-Oh 


The problems come when you try to use 
a nonlinear amplifier on a mode which de- 
mands linearity. That’s what happens with 
the CBers, who are, of course, running ei- 
ther AM or SSB. They take a linear ampli- 
fier and overdrive it to the point where it just 
can’t give any more. Now that poor ampli- 
fier becomes nonlinear, with the result that 
parts of the RF waveform get clipped off, 
causing terrible distortion and splatter, not 
to mention TV interference and extremely 
annoyed neighbors. The bad operators think 
they are going to be better heard as they turn 
the level up higher and higher, but the op- 
posite is true. Once you get past the point of 
linearity, you sound worse and worse. 

For the same reason, you can’t use a class 
C amplifier on SSB or AM. If you intend to 
use your amp with a multimode rig, get one 
that is made for the different modes. The 
giveaway is the switch on the front labeled 
“FM/SSB” and, of course, a somewhat high- 
er price tag. When using this amp, you have 
to be careful not to pump too much power 
from the transmitter into it, or you’ Il be right 
back sounding like a CBer. You also might 
get a “pink slip,” which is a notice of viola- 
tion from the FCC. Believe me, you don’t 
want one of those! 

Finally, remember that on VHF and UHF, 
signals normally don’t go beyond about 1.3 
times the distance to the horizon. Under un- 
usual atmospheric conditions, you may ex- 
perience long-distance communications, and 
higher power certainly helps in these rare in- 
stances. But, for normal “line-of-sight” com- 
munications, running 1000 watts won’t sig- 
nificantly increase your operating distance. 
What will do it, though, is antenna height, 
because it increases the distance to the hori- 
zon. In fact, a significant increase in anten- 
na height is much more valuable than a lin- 
ear amplifier, and it usually costs less, too. 


The Low Bands 


Here, the situation changes entirely. 
Although there is some use for line-of-sight 
transmission, especially on 10 meters, 
most HF communication occurs through 
“skip,” or ionospheric refraction of the 
radio energy. 


When you’re sending signals around the 
world, power really helps. We usually use 
SSB on the low bands, and that mode is like 
AM in two basic ways: First, your “loud= 
ness” does depend on your signal strength, — 
at least to a point. Second, you must have 
true linearity in an amplifier or you’l] make 
a mess. 

What’s important to realize, though, is that 
even on HF, increasing your power causes 
you to quickly reach a point of diminishing 
returns. That happens because radio works 
like sound in that perceived signal strength . 
is logarithmic, not linear. What I mean is that 
it is the ratio of the new strength to the old 
one that counts, not the absolute number of 
watts. So, increasing your signal from 10 to 
100 watts makes more difference than in- 
creasing it from 100 to 300 watts, even though 
the first change represents fewer overall watts. 
It works like this: Doubling your power in- 
creases the S-meter reading at the receiver 
by 3 dB. It takes 6 dB to make one S-unit. 
So, to really make much difference, you need 
to increase your power by perhaps a factor 
of 10, and that’s a whale of an increase. Be- 
fore you know it, you'll be running the le- 
gal maximum, and it probably isn’t neces- 
sary in the first place. Under decent band 
conditions, 100 watts will get you around 
the world with no problem, and reducing 
your power to 50 watts probably won’t even 
be noticeable to the other station! 

Well, there’s more to this topic, but I’ve 
Tun out of room, so Ill see you all next month. 
73 from KB1UM. 
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doesn’t have to be expensive anymore. 


Quality Color SSTV is easy and affordable 
with Pasokon TV 


Pasokon TV $229.95 


Send and receive all popular modes. 
Hardware interface fits inside computer. 


New-SSTV Snooper $94.95 


Small receive-only interface 
plugs into serial port. 
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shipping to U.S.A. Write or call for complete details. 
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FROM WIND AND SUN 


ORP Solar Power 
Mike Bryce, 2225 Maytlower NW, Massillon, Ohio 44647 


A Folded Dipole for 40 Meters 


Antennas are always fun to build. This 
month I have a simple antenna project for 
you to build: a folded dipole. You can build 
this antenna from parts scarfed up from the 
local Radio Shack or hardware store. In fact, 
during a trip to the neighborhood K-Mart, 
I noticed they had all the parts except for 
the capacitors. 

The folded dipole is a dipole folded back 
on itself. In other words, the top half (the 
second wire) of the folded dipole makes the 
current in the conductors of the antenna flow 
in the same direction. Because there are two 
wires, the current is equally divided between 
the two conductors in parallel. The current 
in each conductor is half the total amount. 
Think of it as two equal value resistors, both 
taking an equal amount of current from the 
supply. This makes the feedline “‘see” a high- 
er impedance because it is delivering the 
same amount of current (in a regular dipole) 
at only half the current. If you add more 
wires, the impedance increases even more 
as the current is divided again. But, because 
we are using only two wires, the input 
impedance is very close to 300 ohms. That’s 
an ideal impedance as we can now feed the 
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folded dipole with standard 300 ohm TV 
twin-lead wire. See the drawing for a 
clear view of the current flow of the folded 
dipole. 

The folded dipole has a much flatter 
impedance-vs.-frequency characteristic than 
a simple dipole. This means you will have 
a lower SWR from one end to the other end 
of the band. A folded dipole is also easy to 
build, and there are no special traps required 
for its operation. 

A folded dipole will also allow operation 
on odd multiples of the fundamental fre- 
quency you’re using. For example, if you 
make a folded dipole for 40 meters (7.000 
MHz) you can also use the same folded 
dipole on 15 meters (21.00 MHz). 

But, you can’t use it on 20 meters (14.00 
MHz) because 20 meters is an even har- 
monic of the fundamental frequency. 

This antenna is ideal for portable use on 
the HF bands. It will perform much better 
than a random-length wire thrown in the 
trees and you don’t need an antenna tuner 
either! Also, there is no need to carry a heavy 
coil of coax either, since you can feed the 
folded dipole with 300 ohm feedline and a 
short hunk of coax. Ideally, the folded dipole 
should be fed via a 1:1 balun, but there is 


really no need for it. I’1] show you how to 
connect the coax directly to the twin-lead 
without a balun. 


Construction 


All you need to build your own folded 
dipole is some TV twin-lead, a tape mea- 
sure, a capacitor, and some time. The first 
stop should be for the TV twin-lead. 

You can get this stuff almost anywhere. 
Radio Shack carries several different type 
at several different prices. The price of the 
twin-lead will depend on how long you want 
the dipole to stay up. The “Shack” sells a 
package of mighty cheap semi-clear twin- 
lead for a couple of bucks. This stuff would 
be great for Field Day or other portable HF 
work. I would not want to use the cheap 
twin-lead for a permanent installation, how- 
ever. But, don’t get the shielded twin-lead 
either. It’s not what you need. It looks just 
like the regular stuff except it has a shield 
around it. Radio Shack handles a middle- 
of-the-road twin-lead that’s inexpensive and 
durable. 

While you’ re there, pick up some heavy- 
duty tape and some silicon sealer (RTV) 
along with a short length of RG-58U coax. 
You’ll also need one capacitor for this an- 
tenna. Normally, it’s best to use a silver mi- 
ca type, and they’re not available at the 
Shack, but we can get by with a ceramic ca- 
pacitor. If you’re planning on running lots 
of power (over the normal 100 watt output) 
then plan to stick with the silver mica ca- 
pacitor. The dipole we’re going to make will 
cover the popular 40 (7.00 MHz) band and 
will require a 150 pF capacitor. You can 
“make” one by adding in parallel one 100 
pF capacitor and one 47 pF capacitor. Ra- 
dio Shack sells both values for under about 
a buck each. 

You’ll need two small pieces of insulator 
material. You can use plastic, nylon, a small 
hunk of sealed wood or use some PC board 


material. I chose the PC board material as 
there is always some laying around in my 
shack. If you have a piece of double-sided 
PC board, so much the better. Just use your 
VOM to make certain the two sides are not 
connected (by a sliver of copper) and you 
can use it to stiffen the electrical connec- 
tions we’ll make. 

The antenna is made of two lengths of 
300 ohm twin-lead. The ends are shorted 
together while a shorting strap is placed near 
each end. The diagram shows you the prop- 
er placement of these shorting straps. 

To make the shorting straps, simply cut 
away at the plastic insulation and short out 
the top and bottom wire with a short length 
of wire. A resistor lead works great here. 
After you have soldered the shorting strap 
in place, apply some RTV sealer and allow 
it to cure. After it’s dried, about 24 hours 
later, apply a layer of electrical tape to fur- 
ther protect the wire. 

Add the shorting capacitor to the feed- 
line stub at the location shown. Again, use 
the RTV sealer and tape to provide a wa- 
terproof connection. 

Connect the coax to the twin-lead by sol- 
dering the braid of the coax to one wire of 
the twin-lead and the center conductor of 
the coax to the other lead. Use a piece of 
plastic or other insulator to give support to 
the connection and then apply a glob of RTV 
to seal it. Again, when the RTV is cured, 
add several layers of electrical tape. 

You won’t need to use end insulators on 
this antenna project. Just cut a small hole 
in the ends in the insulation. Insert your ny- 
lon cord through the holes and hoist it up! 
But don’t pull too much on the ends . . . it’s 
only TV twin-lead! 

This is an antenna project in which a pic- 
ture is really worth a thousand words. By 
following the drawings, you’I] have no trou- 
ble with putting your own folded dipole on 


the air. 
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CIRCLE 250 ON READER SERVICE CARD 


20 SEPTEMBER 1993 


HUGE NEW 
CATALOG 


Call or write Universal today 
to receive your free 100 
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Great SWL Software! 
NEW SWL Station Database 


Contains thousands of radio station 
records. Records can be changed, updated 
or deleted. Sort by station, only $19.% 
frequency, time, language, $25 outside 
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Box 8, Lacey's Spring, AL 35754 


205-882-9292 


$5 s/h VISA/MC 


Ends of both legs shorted 


AS together 
Shorting strap ve) oe Shorting strap (stub) 


Add 150 pF capacitor 


Folded Dipole at this location 
for 40 Meters 


Any length 


To transmitter via 50 
ohm coax. 

Small hole cut into each leg of twin-lead for 

support ropes. Note shorted ends 


Small piece of plastic or other material to support 
the center of the folded dipole. Small hole may be 
drilled to support dipole in inverted VEE fashion if 
desired. 


To antenna 


Use another piece of plastic to support the coax and the twin-lead 
so you can connect the two together. Apply RTV and after it is cured, Length A 65' 5 1 / p" 


wrap several layers of electrical tape on connection. 
Length B 6' 11 1/2" 


Capacitor 150 pF 
Stub Length 20' 1/2" 
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Amateur Antenna Baluns A On Our Lousy Government 
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lware abuilt- ng arrester . 
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W2AU power. wou ever solutions. 
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Wayne Green’s unique reasoning is 


Transformer Baluns intriguing — even delightful. Whether 
For medium power (1000 watts RF minimum) and broadband operation 3-40 MHz. you are horrified by his proposals or you 


W2AY 1:1 4: embrace them, it is impossible to ignore 
50/50 or 75/75Q 200/50 or 300/7522 the basic lesson he presents: It is time to 
Dipoles,V's Hi-Impedance Antennas bring logic — not emotions — to bear 
fi Beam Models, Quads (ie:Folded Dipoles) on America’s dilemmas. His spin on 
i N America in the 90’s helps us to under- 
oS: on-Transformer Baluns stand how simple the seemingly com- 
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3000-9000W | w/1:1 SWR 2000-4000W Now available in one complete vol- 
1500-5000W | w/2:1 SWR} 1200-2400W ume, Declare War! is full of thought pro- 


voking ideas and solutions to some of 
the most difficult problems facing our 


OSO Tutor® 


Study Aid for the Amateur Radio Exams 


Compare the features - No other theory 


Now Available, Perle as the entire question pool, 
ions, ic: 
New No-Code and automatic concn a Progress analysis 


Question Pool you need it. ated study where 
"Great Pro; 
licenses bo 

+ Runs on IBM compatibles or Macintoshes 

+ Programs are available for Novice, aces 
Technician, No-Code Technician, General, QS0 Tutor pai eI is nothing like the 
Advanced and Extra Amateur class exams | | ™e. there is no comparison" Baya beliete 
as well as Commercial Radiotelephone and “The most advanced woe 
Commercial Radar Endorsement. Each are extraordinary - 
program sold separately. Consideration... G 

+ Work with the entire question pools, or 
study questions automatically selected by saa eM 
the program from your weakest areas. funT mines ie 

+ Questions current as of July 1993 te eta 

+ Includes full screen graphics, explanations 
on appropriate questions and, on the IBM 
version, a pop-up calculator. 

*Logs multiple study sessions and allows a r controlling 
resuming at a later time. Returns to review Figs. 
missed questions if desired. 

+ Creates randomly generated sample tests 
on-line or printed with graphics on é 
Epson/IBM or Macintosh printers. Screen, GMT, in/out ne rlti-meters on 
+ Public Domain Morse code tutor is _ license class, and much mone onditions by 


Available for Mz & 
included on request at no extra charge. compatible (EG4 mates ad eM 
¢; only 


* Call or write for details $99. 95 


$29.95 wev:r:.. $39.95 


and Comm. Radar per class for No-Code Tech; 
PA residents add 6%. Price includes shipping. (Novice and Tech programs) 
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CB SO Software 
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Special For RF Readers 
Baluns-Antenna Kits-Filters-Center Ineulators-ENDsulators™-Coaxial Relays 

All products come with a 30 Day Warranty only — 0.00 

-NOTICE- (plus $3.50 shipping & handling) 

We are the NEW manufacturers of the original Order Toll-Free: 

JAMES MILLEN™ Products bs E 
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Say You Saw It In Radio Fun 


The Long and Short of It 


The dipole antenna is a forever favorite 
with ham operators, especially in the high fre- 
quency (HF) bands, because it is low cost, 
easy to build, even easier to tune, and works 
pretty well (many a DXCC was earned with 
the little dipole, even though the “big guns” 
tend to use beams). The dipole consists of a 
half wavelength of wire (usually #12 or #14), 
broken in the center and fed with 75 ohm coax- 
ial cable. In most cases today, a 1:1 BALUN 
transformer is used at the feed point of the 
antenna, which makes the real.pattern closer 
to the textbook pattern. 

Although the actual length of the dipole 
varies somewhat with location and installa- 
tion (depending on what the antenna interacts 
with), it will be close to 468/fyjy,, where fru, 


Coax To 
Receiver 


antennas, 
etc. 


by Joseph J. Carr K4IPV 


is the frequency in megahertz. On the 40 me- 
ter band, a dipole will be around 66 feet long, 
while on the 75/80 meter band it will be 133 
feet long. These lengths are a little much for 
some people’s property. 

Another problem with the dipole occurs 
because it is a resonant antenna. That is, when 
you cut it and tune it for a specific frequen- 
cy, it will not perform as well at other fre- 
quencies within the band removed from the 
tuned frequency. The antenna tuner at the 
transmitter end of the transmission line is not 
equipped to improve the antenna performance, 
only to prevent its malperformance from 
affecting the transmitter. The techniques in 
this month’s column help deal with both 
problems: the long and short of dipole oper- 
ation. 


DC Motor 


L’' = 505 /f muHz 
R = Rope 
El = End Insulator 


Figure 1. Capacitor tuned dipole antenna. 


= X == 900 Ohms 


A2 
B2 


Figure 2. Shorty dipole uses inductors to make up for short 1ength. 


Photo B. Commercial short dipole inductors. 
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The Long of It 


An antenna that is too long for its resonant 
frequency tends to look like an inductance to 
the transmitter. To tune such an antenna one 
inserts a capacitor in series with the radiator 
element, and then tunes the capacitor to elec- 
trically “shorten” the antenna. (With normal- 
ly available variable capacitors it is reason- 
able to tune out lengths up to about 15 per- 
cent over the resonant frequency found from 
the formula above). 

Figure | shows the use of a variable ca- 
pacitor in series with the antenna. A value of 
about 500 pF is typically used, although high- 
er and lower values will be used with an ap- 
propriate change in the range of tuning. With 
the capacitor shown, however, we can calcu- 
late a maximum length of 505/fyyy, and a 
tuning range of about 8 percent. 

The capacitor shaft is turned by a small 1 
to 2 rpm low voltage DC motor (DO NOT 
use a 110 volt AC motor . . . if the cabinet 
holding the capacitor leaks, then the AC will 
short and cause a fire and shock hazard). 

Photo A shows a version of this tuner once 
offered by Heathkit. In the Heath version, a 
500 pF transmitting variable capacitor is mount- 
ed inside of a metal cabinet along with a small 
DC motor. Unfortunately, this kit is no longer 
available. | have, however, seen these units 
at hamfests within the past couple of years 
. .. So I suspect that you will be able to find 
used ones at reasonable prices. 

Unless you rig some means for placing the 
capacitor and motor assembly at midair when 
you install the dipole, it will be necessary to 
use a mast center support. If you want to keep 
it in the standard dipole configuration, then 
three supports are needed: one on each end 
and one in the center. If you want to use on- 
ly one support, then make an inverted-vee 
dipole antenna. That is, elevate the center, and 
let the ends slope down to near the ground. 
The capacitor and motor assembly is placed 
at the head of the mast, close to the center 
feed point of the antenna. 

If you want to build your own variable ca- 
pacitor tuner, then you will have to obtain a 


Photo C. B&W coil stock inductors mounted on an end insulator. 


Photo A. Heathkit version of the 
tuner unit. 


\ 


variable transmitting capacitor. Try the cata- 
log from Ocean State Electronics (P.O. Box 
1458, 6 Industrial Drive, Westerly RI 02891; 
1-401-596-3080 or, for orders only, 1-800- 
866-6626). 


The Short of It 


Okay, we’ve told you how to make the an- 


tenna tunable, but it is even longer than the ~ 


standard dipole. How does the person with 
too little room make a dipole? It’s easy: Make 
it shorter. Because the antenna that is too short 
for its resonant frequency it becomes capac- 
itive, so an inductance must be placed in se- 
ries with the antenna radiator element. Fig- 
ure 2 shows a pair of coils placed in the cen- 
ters of the two quarter wavelength radiator 
elements. 

The inductance of the coils should be equal 
to each other, and for a half-sized dipole should 
have a reactance of about 900 ohms at the 
center of the desired band of operation. The 
inductance that will yield this reactance is 
found from 900/2 fy, . where fy, is the 
frequency in hertz (not MHz). For example, 
if you cut the antenna for 7.2 MHz, i.e. 
7,200,000 Hz, use 19.9 WH. 

Photos B and C show coils that can be used 
for making the inductors for the shortened 
antenna. The coils in Photo B are a commer- 
cial set, and are available from ham radio dis+ 
tributors. The coils in Photo C are made from 
B&W coil stock (Ocean State Electronics 
stocks these items also). The coil stock is 
mounted on the insulator used to separate the 
two halves of each radiator element. 


For Further Reading 


These antennas, as well as many other an- 


tenna topics, are covered in most reasonably 
complete antenna books. My books on the 
subject are Receiving Antenna Handbook 
(HighText Publications, 125 North Acacia 


Avenue, #110, Solana Beach CA, 92075; or- — 


der from IPG on 1-800-888-4741) and Prac- 


tical Antenna Handbook (TAB/McGraw-Hill, ee 


Blue Ridge Summit PA 17294; 1-800-233- 
1128). Both are available from Uncle Wayne’s 
Bookshelf, 73 Magazine, P.O. Box 3080, Pe- 
terborough NH 03458; (603) 924-4196, (800) 
234-8458, Fax: (603) 924-8613. 

Readers who want to submit article topics 
for this column, or ask questions, are en- 
couraged to-write to the author at P.O. Box 
1099, Falls Church VA 22041. RF 
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| Oak Hills Research 


| 20879 Madison Street 


review 


| Big Rapids MI 49307 


(616) 796-0920 
Price Class: $198.95 


Building the Oak Hills Research Spirit 
QRP Transceiver Kit 


by Jeff M. Gold AC4HF 


I finished assembling the kit the Friday 
night of the WPX CW contest. What better 
test of a new transceiver running only 5 watts 
than to go up against the big guns? I worked 
more than 125 stations with my 5 watts and 
a Gap vertical during this contest, including 
several Russian, Italian and French stations, 
along with Alaska, many assorted islands, 
and all over the lower 48 states. With prac- 
tice, I received many returns on the first call. 
Not bad for 5 watts and a vertical. 

When the kit came in the mail, I opened 
the box to check things out. There was a stack 
of stapled instruction sheets and large parts 
overlays. There was also a chart showing you 
how to read the resistor codes, a detailed and 
well-thought-out parts list, and schematics. 
There were many parts to this kit and the parts 
on the receiver board were densely packed. 
This kit was not difficult to build, but it’s not 
a beginner’s kit. 


Putting It Together 


ing, and dos and don’ts. The first step is to 
take careful inventory. Next, you need to find 
the receiver board and put in all the resistors, 
followed by the capacitors. The next steps do 
go through what you need to do in more de- 
tail. As the process itself becomes more po- 
tentially confusing, the directions get clear- 
er. 

After building a number of kits, I like this 
approach best. I first check off all the parts, 
then label them on a piece of paper and stick 


the wires through. This gives me a chance to | 
| jects are like that, but not this one. I felt like | 


make sure all the parts are included, famil- 
iarizes me with the parts and gives me a chance 
to double-check before putting the parts on 


the board. | check them once while | am go- | 
| the wrong place because [ couldn’t read the | 


ing through the parts check off, and then again 
before [ place them on the board. | found out 
that checking off parts is a worthwhile pain— | 
when I do it this way, I don’t have to go hunt- 
ing for parts. 

It took me quite some time and energy to 
sort out the parts since there were over 170 | 


The directions are not like the old Heath | resistors in the kit. { found ALL the parts to 
step-by-step approach. The first page gives be of top quality. The enclosure is excellent. 


/ 


i 
| 


| 
| 
| 


piece included in the kit. I’ve built kits from 
practically every manufacturer out there, and 
I would have to rate the quality of these parts 
to be the best. 

But it was the PC board that impressed me 
the most. It is a high quality board with plat- 
ed through-holes. When you heat the joint the 
board sucks up the solder, so you will be proud 
to show either side of this board to anyone. 
My wife comments that while her needlework 
is beautiful on the front side, she woudn’t | 
show the back to anyone. Most of my pro- 


displaying the board in an art show. The silk- | | 


/ screening on the receiver board was just OK. 


I found out that I located one component in | 


part number. This wasn’t really ‘a big deal. | 
The kit contains a nice clear parts overlay that | 
makes it easy to identify parts placement. 
The receiver board is packed with parts but 
the back of the board is laid out so that if you | 
use a fine-tipped soldering iron you really | 
shouldn’t have any problems with solder | 
| bridges. The transmitter board was a lot less 


general information about assemby, solder- | I didn’t see any hint of cutting corners in any | | dense. i 


The keyer board isn’t plated through and 
it’s not close to the top quality of the other 
two boards. Be careful with this one. I found 
it was not nearly as much fun to solder to as 
the other boards. Still, I didn’t have any prob- 
lems with it. 

Once [ got the parts checked off and la- 
beled, I found it very easy to assemble. After 
the instructions take you through installing 
all of the resistors and capacitors, they be- 
come more detailed and clear, Unlike Heath, 
there were no resistance checks, so when you 
are done you power up and pray. In this case, 
some “power off” tests would have been re- 
assuring. 

I was exremely careful with this kit, but I 
got a little too excited at the final assembly 
and put one teeny-weeny audio chip in back- 
wards. Boy, did I feel dumb! When [ pow- 
ered up, the smoke came out. It failed the 
smoke test! Luckily, it was easy to spot the 
mistake and since the chip was on a socket, 
it was a breeze to correct. | checked the 
resistors and other parts that fed it and had no 
problem at all. A friend of mine has one of 
the best theories about the smoke. He states 


Use the QUICK-N-EASY 
REPEATER MAP to find the 
repeater you are looking for! 
HIGH QUALITY laminated 
plastic card with map of your | 
state (California residents 
specify North or South CA) 

i m. repeaters on the 


i States, alll 


| Carribbean! 


| location, repeaters, highways, ham § 
and tourist 
PERFECT FOR TRAVEL! More than 175 


| dealers, 


i pages! 


| ORDER TODAY! 


SETS AVAILABLE, 
1 #1- AK, WA, OR, ID, MT, N 


23801 NW Ist Ave. - 
Ridgefield, WA 98642-8830 
CALL TODAY! 1(800) 377-2339 


Dealer Inquiries Welcome 


Our quality Repeater Maps are now 
available in book form! That’s right, 
our new book includes all U.S. ; 
Canadian Provinces, § 
Mexico, Central America and the § 


~ New book includes 


Maps show city | 


information! } 


$9.95} 


assembly. 


everimg you need § 
to know to have fun 
with shortwave radio! j 
Great book for 
beginners and also } 


experienced listeners § need 


ADD $3.00 SHIPPING 


Isn’t Your Radio Worth The Investment? 
Protect It With 


THE PACK-IT 


FROM TRANSEL TECHNOLOGIES 


==]RANSEL 
TECHNOLOGIES 


Protect your HT’s, Cellular 
Phones, Pagers, and any other devices you 
carry that may be subject to damage. 

The PACK-IT is made of 1/4” neoprene 
material which is safety belt sewn to the 
nylon protective backing. The PACK-IT 
doesn’t frey like many other materials and 
is safe to wash whenever needed. 

The strap and 2” beltloop is made from 


commercial grade webbing and is secured 
in the front with a Velcro hook and loop 


The PACK-IT doesn’t wear the radio like 
leather and protects the radio from the 
small falls which occurs in everyday 
usage. The neoprene material is a cushion 
material which not only covers the radio 
but also protects it. 
available so call for the size to fit your 


Made !n The USA! 


$1 5.95 «53.00 sai 
1 (800) 829-8321 


Dealers Welcome 


TOLL 
(FREE 


Various sizes 
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SAT. 10-4 


-800-666-090 
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NEW EQUIPMENT PRICING AND ORDERS 1-800-666-0908 OUT OF STATE 
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LENTINI COMMUNICATIONS INC. 
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FT-890AT 
FT-990 
FT-1000 
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that all the components are actually filled with 
smoke and work fine this way. When you 
mess up something in the circuit, you allow 
the smoke to escape. When the smoke es- 
capes, the part no longer functions and the 
circuit doesn’t function. I have seen many ex- 
amples of this, and watching the smoke go 
up from the audio chip and testing the circuit 
later convinced me of this theory. 

If you are building the 20 meter kit, beware 
of the sections that are on the board for the 
other bands but are not used in the 20 meter 
version. The directions clearly explain this, 
but I mistakenly put some of them on the board 
anyway. The extra parts were included with 


Photo A. The Oak Hills Spirit Receiver Board. (Photo by WS4S.) 


the kit and the parts are labeled on the board, 
but Dick from Oak Hills said he was not go- 
ing to include them in future versions to avoid 
this confusion. He also said he would be sep- 
arating the parts lists for each of the boards, 
making it easier to check parts and build the 
kit. I found that I could call the toll-free num- 
ber and get friendly, expert help whenever I 
need it. 

The final alignment suggests using a fre- 
quency counter. I can’t ever get the frequen- 
cy counter in my MFJ antenna analyzer to 
read such low levels, so I use my 757GX as 
my alignment tool. You just need to set a coil 
and a capacitor to set the full 100 kHz band- 


Photo B. The Oak Hills Spirit Transmitter Board. (Photo by WS4S.) 


width for the VFO. I took a piece of copper 
wire and stuck it in the antenna jack of my 
757 and held the loose end over the oscilla- 
tor circuit and it worked fine. The rest of the 
alignment procedure was as easy to perform. 
You tune the pitch of your TX out signal and 
the sidetone pitch. I once again used the 757, 
put both ngs on dummy load, transmitted and 
set the Spirit for the same note as the 757. I 
figured the Yaesu people knew what they were 
doing and had the proper equipment when 
they did it. For the TX alignment I used my 
Oak Hills QRP wattmeter and simply adjust- 
ed a variable resistor for power level and then 
two coils for maximum output. I spoke with 


Dick at Oak Hills, who suggested tuning it 
for the full 5 watts to get the best quality TX 
signal. Over the weekend I took the case off 
a few times and tweaked various things. Af- 
ter I was done aligning the VFO I found the 
tuning dial to be pretty accurate across the 
entire CW bandwidth for 20 meters. 

A note about the keyer weighting adjust- 
ment: I started at the suggested middle posi- 
tion, and the keyer was acting really funky. I 
couldn’t really set it right, but I adjusted the 
weighting adjustment on the keyer board and 
it now works perfectly. In fact, it’s one of the 
better keyers I have used. 

Be careful that you are on the right side- 


Sell your used gear in the Radio Fun Flea Market Call Judy Walker today 1-800-274-7373 


A 2 Meter Ham Story 


I got my Novice ticket in April 1992 and passed my Extra Class in December 1992. 
Well, I bought what I heard was the best 10-element beam on the market and I was very 
happy with it. It was the middle of December and I didn’t have to study those books 
anymore. We started talking about antennas and I said I wanted to build.one for 2 
meters. Everyone was eager to help. After a bunch of mistakes IT HAPPENED! We 


took it outside and hooked it up. The signal reports were great, so we compared it to the 
10-element. I couldn’t believe it! The circular antenna was beating my 10-element and it 
was mounted on my back wooden fence, while the 10-element was on my tower 50 feet 
in the air. Then I had to put it up there with my 10-element. Well, the 4-element circular 
beam beat my 10-element by 7 to 9 S-units. 


A friend of mine said we should go into business and sell this thing but I said “No”! I 
am a ham and I’m not in this for the money. So we decided to have the plans printed 
and donate the profit to the ham clubs that helped us to begin with. 


This is not really an ad; it can be called a fund raiser. 


The antenna is a 4-element circular beam. The material cost is about $20 and it’s 
cheaper to build two (so if the old hams help the new hams and the new hams help the 
old hams it will be a better world). 


The gain of this beam is so high it is not even compared to a dipole or in Db gain, but 
you can expect over 7 S-units gain over a very good 10-element beam. 
Three free copper connectors will be included with the drawing and instructions. 
$5.00 Cash or Check. Please include call letters. 

ABSIO 


933 N. Ross 
Dewey, OK 74029 


This is really the best antenna I’ve ever seen. A couple of my friends have named it 
“The Copper Clopper Special.” 
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Why buy a TNC? 


PC HF FAX + PC SWL $179.00 


SPECIAL COMBINATION OFFER 


For a limited time, if you order PC HF FAX $99 (see our 
other ad in this issue), you can add our new and improved 
PC SWL 3.0 for $80.00 instead of our regular low price of 
$99.00. 

PC SWL contains the hardware, software, instructions 
and frequency lists needed to allow you to receive a vast 
variety of digital broadcasts transmitted over shortwave 
radio. All you need is any IBM PC or compatible computer 
and an SSB shortwave receiver. The product consists of 

Demodulator 

Digital Signal Processing Software 
200 Page Tutorial Reference Manual 
World wide Utility Frequency List 
Tutorial Audio Cassette with Samples 

PC SWL automatically decodes Morse code 

AMTOR, SITOR, NAVTEX and ASCII 
PC SWL lets you tune in on world press services 

meteorological broadcasts, ham radio operators, coastal 
shore stations, aviation telex and much more digital action 
on the shortwave bands. Why pay for another expensive 
box when a simple interface and your PC can do the job? 
ADVANCED FEATURES: 

Tuning Oscilloscope 

Digital Waveform Presentations 

Auto Calibration and Code Recognition 

Continuously Tunable Filter Frequencies 

Variable Shift 

Adjustable CW Filter Sensitivity 

Unattended Capture and Printing 

Integrated Text Editor 

Integrated Log and Database 

Shell to DOS applications 

Seamless Integration with PC HF Facsimile 
Call or write for our complete catalog of products. 
Visa & MasterCard welcome. 


Software Systems Consulting 
615 S. El Camino Real, San Clemente, CA 92672 
Tel:(714)498-5784 Fax:(714)498-0568 
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RF ENTERPRISES 
TO ORDER: 1-800-233-2482 
Service & Info: 218-765-3254 Fax:218-765-3308 


Complete Inventory 


ANTENNAS TOWERS 


TELEX/hy-gain ROHN 
CUSHCRAFT HY-GAIN 
DIAMOND | ACCESSORIES 


YAESU ICOM MFJ AEA 


BELDEN COAX: ASTRON 


pi vitae 50 ohm. POWER 
SUPPLIES 


RG-213/U 
(8267) 50 ohm. Mil-spec. 
RG-8/U RS-4A RS-7A RS-412A 
sel enka RS-20A RS-35A RS-50A 
RS-20M RS-35M RS-50M 
VS-20M VS-35M VS-50M 


RG-8/U 
(8214) 50 ohm. Foam 
CALL US FOR YOURS! 


RG-8X 
(9258) 50 ohm; foam 
Don't settle for lessthan the best 


COPPERWELD ANTENNA WIRE: 
Solid: 12 ga; Solid: 14 ga.; & 
Stranded 14 ga. Cut to your specs. 
ROTOR CABLE: 


Standard (6-22, 2-18) 
Heavy Duty (6-18, 2-16) 


Call for 
used 
equipment 


We stock Amphenol Connectors ‘ 
Connectors Installed! Jumpers & custom cable assemblies. 
Call or write today! We ship worldwide. 


RF 
ENTERPRISES 


HC 86 Box 580 
Merrifield, MN 56465 


VISA Mastercard 
Prices subject to change without notice, 
Shipping additional except as noted. 
Retums subject lo 20° restocking fee, 
No antenna of tower returns... 
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band for the receiver bands you peak. I didn’t 
_ have much audio level to my speaker, so I 
reread the instructions. They cautioned about 
_ being on the right sideband. There were clear 
instructions about how to tell if you’re on the 
right sideband. I went back and readjusted the 

receiver and it corrected the problem. 


How Does It Work? 


The real question is how it works on-the- 
air. The rig puts out a full 5 watts. I turned 
_ mine back from a little over 6 watts. The key- 
er works real smooth and has full break-in 
QSK. 
The receiver at first deceived me during 
the WPX contest. The bands were really crowd- 
ed at my QTH. The big guns were using big 
ammo. It worried me that this rig doesn’t have 
a narrow and wide CW filter switch. During 
contests it is real nice to have a narrow filter 
available. I tuned around and noticed that 
when the receiver got a signal, you really on- 
_ ly heard that one signal. At first I thought that 
this was caused by poor receiver sensitivity. 
After spending the entire weekend of the con- 
_ test testing the rig out, I found that if I could 
hear them on the other rig, I could hear them 
on the Spirit without interference from near- 
by stations. 
One comparison I made was finding a sta- 
tion on the 20 meter band that was coming in 
at about 559. The band was noisy. With the 
Yaesu in the wide position, the Spirit was re- 
ceiving better and with a lot less noise. With 
the Yaesu in the narrow filter position, they 
were almost equivalent, but the Spirit’s re- 
ceiver was a little quieter. I even had the Yae- 
su preamp on at the time. I compared the Spir- 
‘it to a few other QRP rigs that I’ve built and 
was really impressed with the Spirit’s receiver. 
If I had designed the kit I would have left 
out the AGC and the RF controls and made 
the keyer an option. The kit could then fit in 
_asmaller case. The rig is just a bit too big and 
heavy for a backpack rig. It is little smaller 


st 


than my HW9. I think Oak Hills can keep the 
best parts of the receiver design, get rid of the 
extras, add an S-meter and really have a win- 
ner. 

I think this rig points out a couple of 
important facts about QRP operation. First, 
QRP doesn’t mean you are going to struggle 
to make contacts. Many times the QRP sig- 
nal will only be | to 2 S-units lower than 
a rig running 100 watts. Second, QRP doesn’t 
mean poor quality equipment. Third, you 
can build a quality station yourself. For sta- 
tion or portable operation this rig is excellent. 
It is a pleasure to both transmit and receive 
using this rig. RF 


Kit Description 


Single Band kit for 80, 40, 30, 20 or 
15 meters 


Curtis chip keyer (8044ABM) 


Superhet receiver with diode ring mixer 
and RF preamp 


Four-pole crystal ladder filter, followed by 
an onboard audio filter 


Switchable HP AGC circuit with manual 
gain control 


2 watts audio output 
VFO with 8:1 vernier drive 


Sinewave sidetone oscillator w/frequency 
and level controls 


QSK 

5 watts output 

12 VDC 

4" x 6-1/4" x 6-7/8" weighs 47 oz. 


100% complete kit with pre-wound coils; 
PC boards are quality double-sided, plated 
through, and screened. 


UPPER RADOME 


ASA 


MADE IN USA 


COMPRESSION RING 


MODEL 410 
DUAL BAND VERTICAL 
BASE STATION ANTENNA 


2m / 70cm 


SPECIFICATIONS: 
FREQUENCY: 
GAIN: 
BEAMWIDTH: 
POWER: 
IMPEDANCE: 
VSWR: 

WIND RATING: 
MAST DIA.: 
LENGTH: 
WEIGHT: 
CONNECTOR: 


98.4" 
2.6 Ibs 
UHF 


$97.50 


+ $5.00 S&H (SC Residents Add 5% Sales Tax) 
Check in Advance or C.0.D. 


ASA POBox 3461 


144-148 MHz, 435-450 MHz 
6.0dB (2m), 8.0dB (70cm) 
42 Deg. (2m), 17.5 Deg.(70cm) 
200 Watts (Max.) 
50 ohms 

Less than 1.5:1 
112 MPH (Max.) 
1-3/16" to 2-7/16"' 


MAST 
BRACKET 


GROUND 
RADIALS 


HEX BOLT AND ~ 
LOCKWASHER SUPPORT 


PIPE 


Myrtie Beach, SC 29578 


1 - 800 - 722 - 2681 
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BLOOD 
PRESSU 
PILLS 

WORK 
TA 
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American Heart 
Association 


© 1992, American Heart Association 


Printed Circuits 
in Minutes Direct 


From Photocopier 
or Laser Printer! 


& Wo" <n 
Sheets 


Use household 
iron to apply. 


PnP BLUE 
For High Precision Professional PCB Layouts 
1. laserPrint 

2. Iron-On 

3. Peel-Off 

4. Etch 


Adds an Extra Layer of Resist for 
Super Fine Lines on Std Clad Bds 


or 
PnP WET 
Easy Hobby Quality PCB's 
1. LaserPrint 
2. Iron-On 


3. Soak-Off w, Water 
4. Etch 


Transfers Toner from Laser Printer 
or Copier as Resist on Std Clad Bds 


20Sh$30/40Sh$50/100Sh$1 ae 


PnP Blue or PnP Wet (No rolls 
Sample Pack 5 Shts Blue + 5 Shts Wet % 
VISA/MC/PO/CK/MO $4 S&H -- 2nd Day all 


Techniks Inc. 
P.O. Box 463 Ringoes NJ 08551 
(908) 788-8249 


100% Money Back Guarantee!-Dealer Inquiries Invited 
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YOU 


AMATEUR TELEVISION 


TVC-4G 
only $89 


SEE THE SPACE SHUTTLE VIDEO 


Many ATV repeaters and individuals are retransmitting 
Space Shuttle Video & Audio from their TVRO's tuned to 
Satcom F2-R transponder 13. Others may be retrans- 
mitting weather radar during significant storms. If itis 
being done in your area on 70 CM - check page 413 in 
the 91-92 ARRL Repeater Directory or call us, ATV re- 
peaters are springing up all over - all you need is one of 
the TVC-4G ATV 420-450 MHz downconveters, add any 
TV set to ch 2, 30r 4. and a70CM antenna. We also 
have downconverters and antennas for the 900 and 
1200 MHz amateur bands. In fact we are your one stop 
for all your ATV needs and info. Hams, call for our 
complete ATV catalog - antennas, transceivers, ampiifi- 
ers. We ship most items within 24 hours after you call. 


(818) 447-4565 m-t8am-5:30pm pst. Visa, MC, COD 


P.C. ELECTRONICS Tom (W6ORG) 
2522-WG Paxson Ln Arcadia CA 91007 Maryann (WB6YSS) 


$3 


DX AT 10,000 MHz 


Imagine the elbow room on an amateur ra- 
dio band that is 500 MHz wide! You could 
put 125 2 meter bands inside the 10 GHz fre- 
quencies from 10,000 MHz to 10,500 MHz. 
Giga stands for a thousand MHz, thus the big 
ham band at 10 GHz. 

No-Code Technician Class operators, all 
the way up to Extra Class, have privileges on 
the 10 GHz band. The Novice Class operator 
must pass the Element 3A Tech test in order 
to gain privileges on this fun band. 

Before I tell you about all of the excitement 
on 10 GHz, and where to buy ready-made 
equipment, I would like to issue the follow- 
ing statement: 

CAUTION: NEVER STAND IN FRONT 
OF, OR LOOK INTO, 10 GHz WAVEG- 
UIDE OR HORN ANTENNAS! 

The 10 GHz band operates at roughly the 
same wavelengths that your microwave oven 
works on. If you were to put a hotdog on a 
high power 10 GHz station, you’d watch the 
wiener cook! Always stay away from the 
“business end” of any 10 GHz dish or horn 
antenna system. 

What’s up on 10 GHz? For one thing, prop- 


agation beacons may be found between | country has a small group of hams who love 


Photo A. Gordon West WB6NOA tuning the Advanced Receiver Research 10 


| upgrade 
| don't stop 
‘now 


by Gordon West WB6NOA 


10,368.300 MHz and 10,368.400 MHz. These 
unattended automatic beacons transmit their 
CW identifier, which might be received through- 
out the entire city. The nature of 10 GHz sig- 
nals is to become ultra-reflective in down- 
town areas, allowing these microwave emis- 
sions to be heard in locations where 2 meter 
radio waves won’t make it. This is the same 
reason why FM music stations often propa- 
gate well into long tunnels, while lower fre- 
quency AM signals instantly disappear. 


Equipment 


For more than 10 years, fully-assembled 
FM wideband transceivers for 10 GHz have 
been offered by Advanced Receiver Research 
(P.O. Box 1242, Burlington CT 06013; 203/582- 
9409). For the beginner, this equipment in- 
stantly gets you onto the same frequencies as 
the real 10 GHz experts; those veteran hams 
who built their rigs out of converted securi- 
ty sensors. The ARR system has everything 
you need to get up on 10 GHz, wideband 
FM—just add 12 volts and a crystal micro- 
phone and you are on the air. I have person- 
ally worked over 100 miles on 10 GHz wide- 
band FM, and almost every major city in the 


GHz wideband FM system. 
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to microwave on the weekends! 

But to work extra long-range on these ex- 
tremely high frequencies, you will need to 
graduate into a 10 GHz system that will op- 
erate CW and SSB. There is no easy way of 
converting wideband FM equipment over to 
10 GHz sideband, either. 

So who makes a 10 GHz SSB transceiver, 
all put together, and ready to go? No one yet. 
But, if you are good at home-brewing pre-as- 
sembled modules for 10 GHz, you may wish 
to consider the following manufacturers: 


Down East Microwave 
P.O. Box 2310, RR 1 
Troy, ME 04987 

(207) 948-3741 


SSB Electronics 
124 Cherrywood Drive 
Mountaintop, PA 18707 
(717) 868-5643 


Each of these companies has equipment for 
modules to develop a “‘transverter” for 10 GHz 
CW and SSB operation. So what is a “transvert- 
er,” you ask? Good question. 
The transverter will take the incoming 
10,000 MHz signal and conVERT it down to 
144 MHz, or down to 28 MHz for equipment 
you may already have on hand. And on trans- 
mit, the transverter conVERTS an outgoing 
signal on 28 MHz or 144 MHz up to your de- 
sired operating frequency at 10,000 MHz. All 
this takes place in a chassis sized similarly to 
your mobile 2 meter transceiver. And inside 
the chassis are individual shielded modules 
that you can buy preassembled, or (if you are 
really technical) put together yourself. For 
the newcomer, go with the preassembled build- 
ing blocks! 
So picture the transverter in between your 
existing high frequency or VHF transceiver 
and a simple horn antenna on the transvert- 
er’s output. But, while this all sounds simple, 
there are additional important considerations 
for those of you considering a transverter. 
Most transverter input circuits won’t tol- 
erate more than a fraction of a watt of pow- 
er. This means you will need to modify your 
2 meter or 28 MHz SSB equipment to put out 
no more than approximately 100 miliwatts 
(0.1 watt) on high power transmit. On the 
Kenwood TKM-751 all-mode 2 meter transceiv- 
er, the technical ham can temporarily disable 
the power output transistor, and this will save 
you from blowing your new transverter! 
Another important consideration is the 


Photo B. Operating at 10 GHz usually requires a 
waveguide-to-N-to-SMA connector assembly like this. 


transverter’s switching system. When you 
key your local transceiver, the transverter 
MUST switch over to accept the transmit sig- 
nal. If it doesn’t, you instantly blow the 
transverter’s receiver section. Luckily, the 
Kenwood 751 has keying contacts on the back 
of the rig ideal for cycling the transverter over 
from receive to transmit. 

A third consideration is adapting the transvert- 
er’s SMA output over to waveguide to ac- 
commodate your small 10 GHz horn. The 
WR-75 waveguide adapter that terminates to 


an “‘N” connector or SMA connector is a fine — 


way to go. If your horn is lightweight, it won’t 
mechanically stress the small SMA connec- 
tor. Be careful—this is a fragile point on the 
transverter. 

And last, but certainly not least, you need 
some sort of an SSB high frequency or VHF 
rig to make this entire transverter kick your 
local signal up to 10,000 MHz. An FM-only 
rig won’t cut it. You need something with 
SSB. 

Once you get up on 10 GHz, get set for 
some excitement! On hot windless days dur- _ 
ing periods of tropospheric ducting, your 10 
GHz signals could easily travel well over 200 
miles. If you are working a station at the oth- 
er end of the circuit with a big dish antenna, 
all the better! They will hear your little 1/10th 
of a watt output signal into that tiny hom loud 
and clear over a surprisingly long distance. 

You will find that fog and wet weather will 


dramatically decrease the 10 GHz commu- — 


nications range. As soon as the air begins to 
hold moisture, your communications range 


will take a nose dive to no more than 10 or 


20 miles. That’s why 10 GHz contests are al- 


HG 


' 


ways held in the fall when temperature in- : 


versions are most likely to occur across the — 


United States. 


Even if you are a beginner in ham radio © 


and don’t have a lot of technical background, 


you can still put together a 10 GHz system _ 


by the modular approach. Jerry at SSB Elec- 


tronics enjoys working with newcomers to | 


the microwave hobby. And more and more 
beginners are choosing his kits because the 
inside modules are preassembled, and the 
main job is simply following the diagrams to 
do your “plumbing.” 

So now that many 10 GHz wideband FM 
operators are switching to SSB, they may be 
letting go of their wideband FM equipment 
on 10 GHz for a song. This could be a good 
deal for you to take advantage of. See you on 
10,000 MHz! 


if 


Hooked on Ham Radio 


One of the things I enjoy most about amateur 
radio is the really terrific people I continually 
‘get to meet both on the air and in person at ham 
radio gatherings all across the country. One su- 
per dynamic lady, who refers to me as “cousin” 
since we share the same last name, is Sheila Per- 
ry N®UOP, a teacher in Bloomfield, Missouri. 
Sheila has kept in touch with me for over a year 
now, calling and writing to get help with estab- 
lishing an amateur radio club in the third grade 
at her school. 

I knew, just from speaking with Sheila on the 
phone, that this lady would be successful in mo- 
tivating youngsters with amateur radio in the 
classroom. An enthusiastic teacher is always im- 
portant in the learning process, but it’s vital when 
working with children. Sheila’s newsletter and 
radio project were funded by a federal Christa 
McAuliffe Fellowship grant. Sheila wrote a lit- 
tle article about getting “hooked” on ham radio 
in the newsletter. I'd like to share some of it with 
you. She makes an interesting comparison with 
the acquisition of a credit card. Those of you 
who are instructors or teachers might like to bor- 
tow her comparisons for your own radio groups. 

“The experience was the same as when I re- 
ceived my first credit card. I was eager, power- 
ful, ready to use it for the first time. 

“NOW I'M A HAM!! Finally, after two years 
of struggling, writing grants to fund my dream, 


what's 
next? 


by Carole Perry WB2MGP 


researching, contacting Elmers, getting other 
people involved, and keeping my fingers crossed, 
I made it. Like with a credit card, I filled out the 
application papers and received a license of my 
very own. 

“Just like with my credit cards, the excite- 
ment of doing something on my own was evi- 
dent. Using the radio was the same as using the 
credit card: You can’t stop after the first con- 
tact—you love to use it over and over. 

“And, just like with a credit card, you have a 
limit. Ah, but with a credit card, when you hit 
the limit, they raise it or stop you. With amateur 
radio, no one stops you and you love finding out 
your limit has been raised. There are new hams 
to talk to that you weren’t aware of, new places 
to locate on a map, and new worlds to explore. 

“Just like with a credit card, you get pestered 
every month by someone wanting something. 
Except in radio, you love to be pestered, and you 
love to give something back. With credit cards, 
you worry when you make a major purchase; 
will it go through? Will they accept it or cut it 
up? Not so in amateur radio. Every ham will ac- 
cept you and your students. You’ll always make 
it through. 

“With credit cards, your own children are 
smart. They want something, and you tell them 
you’re broke. In unison, they'll yell at you 
to charge it. They want to use your credit 
card all of the time. Same with amateur radio. 


activities calendar 


Send your announcements to: Radio Fun Activities Calendar, 70 Route 202-N, Peterborough 
NH 03458. We’ll print as many as space allows, on a “first come-first listed” basis. 


SEPT 5 


_ BURLINGTON, IA The lowa-Illinois ARC Inc. will host “Burling- 

ton Hamfest *93” from 7:30 AM-3 PM, at the lowa Army Nat’l. 

Guard Armory. Summer St. Rd. (across from Burlington Munic- 

ipal Airport). VE Exams. Talk-in on 146.790/.190 WOLACIR, 

and 146.520 simplex. Get details from Chuck Gysi N2DUP, Burling- 

_. fon Hamfest 93, P.O. Box 911, Burlington IA 52601-0911. Tel. 
(319) 752-3000. 


_ SEPT 9-12 


_ FORT MONMOUTH, NJ Members of the WW II Electronic 
_ Training Group will be holding a four-day reunion. Details are 
available from Harrison W. Moore, Jr, COL SIG C (Ret), 260 
_ Millard Ave., No. Tarrytown NY 10591. Tel. (914) 631-3683. 


_ SEPT 11 


BALLSTON SPA, NY Saratoga County R.A.C.E.S. Assn., Inc. 
_ will hold “Hamfest 93” at the County Fairgrounds from 7 AM-3 
_ PM. Talk-in on 146,40/147.00 and 147.84/.24 WA2ZUMXIR. Con- 
_ tact N2FEP. P.O. Box 41, Rock City Falls NY 12863. 
ERIE, PA The Radio Assn. of Erie will sponsor “Erie Hamfest 
“93” at the Franklin TWP Fire Hall, from 8 AM-2 PM. VE Ex- 
~ ams at9 AM at Franklin Center Methodist Church, Rt. 98 (1 mile 
_ north of Hamfest). Talk-in on 146.01/.61. Contact Erie Hamfest 
*93. Tom McClain N3HPR, 3954 Solar Dr., Erie PA 16506. Tel. 
(814) 833-1640. 
HARMONY, NJ the “Flemington Fallfest” will be held by the 
Cherryville Repeater Assn. from 8 AM-2 PM at the Warren Coun- 
ty Fair Grounds, Route 519. VE Exams. Talk-in on 147.375+ and 
146.820-. Contact Keith Burt KF5FK, P.O. Box 308, Quakertown 
NJ 08868-0308. Tel. (908) 788-4080. 
CHANUTE, KS Chanute Area ARC will sponsor a Hamfest at 
North Malcolm Community Center from 8 AM-3 PM. Contact 
Jon Wood WOUHL, RR2 Box 163A, Chanute KS 66720. 


SEPT 12 

FINDLAY, OH This year the Findlay RC is having its 51st an- 
nual Hamfest at the Hancock County Fairgrounds, East Sandusky 
at Fishlock. Talk-in on 147.15+ mc rptr. Call (4/9) 423-1440 for 
details. 


JOLIET, IL The Bolingbrook ARS will hold its 8th annual Ham- 
fest/Computer Fair at Inwood Rec. Center. 3000 W. Jefferson St. 
(Rt. 52), beginning at 8 AM. VE Exanss for all classes, from 9 
AM to Noon. Table Reservations: Ed Weinstein WD9AYR, 7511 
Walnut Ave., Woodridge IL 60517. Tel. (708) 985-0527. For more 
info, call (708) 739-9309. 

MONETT, MO The Ozarks ARS will hold its annual Picnic and 
Swapfest from 8 AM-2 PM at the Monett City Park, located at 
the intersection of Hwys. 39 and 60. Talk-in on 146,97- and 146.52. 
Contact Gary Meyers, 1201 S. Madison, Aurora MO 65605. Tel. 
(417) 678-3376. 

OLD. WESTBURY, NY The Long Island Mobile ARC will spon- 
sor a Hamfest at the New York Institute of Technology, Route 
25A. from 9 AM-4 PM. Talk-in on 146.25/.85 Contact Neil Hart- 
man WE2V, (516) 462-5549. 

SOUTH DARTMOUTH, MA The South Eastern Mass ARA 
will hold their 6th annual Hamfest & Flea Market from 8 AM-3 
PM at the Club grounds at 54 Donald St. Talk-in on 147.00/.60. 
Contact Michael Enos, P.O. Box 79064, North Dartmouth MA 
02747. 


SEPT 17-19 


VENTURA, CA The American Radio Relay League South- 
westem Div. Convention Keynote Address (The Search for Ex- 
tra Terrestrial Intelligence: or, Chasing the BIG DX) will be giv- 
en by Dr. D. Kent Cullers WA6TWX. at the Ventura Holiday Inn. 
as a part of-““Ham Venture “93.” For more details write to HAMVEN- 
TURE ‘93, P.O. Box 3000-267, Santa Barbara CA 93130. 


SEPT 18 


BERWICK, PA A Hamfest/Computerfest will be held, starting 
at 8 AM. at the Beach Haven Camival grounds by the Columbia 
Montour ARC. VE Exams at | PM (by advanced registration on- 
ly). Talk-in on 147,225 (+600) or 146.52 simplex. For info, reser- 
vations, call Dave WC3A at 717-752-6851. 

GLORIETA, NM The Northern New Mexico ARC invites you 
to attend their annual Hamfest which will be held in the Aspen 
Bldg. from 8:30 AM-4 PM at the Glorieta Baptist Conf. Center. 


Continued on page 28 


Photo A. Ham radio in the classroom feels more exciting with 
this space shuttle mural as a backdrop. 


Your students don’t care about your lesson plans | ““A Touch of Space” Amateur Radio Club 


for the day. They want to use the radio all the 
time. 

“And what about those hated past due notices 
you receive? The ones you know you’ ve paid, 
but you just haven’t gotten around to mailing 
yet? You’ ll love hearing another ham ask where 
you’ve been so long. 

“Another embarrassing moment is when your 
card has either expired or you’ve grabbed your 
husband’s by mistake. (Was it really a mistake?) 

“With your ham license, you have your own 
callsign and you will never forget it. You’ll mem- 
orize it the first day you receive it. Who does 
that with a credit card? 

“Sure, your credit cards can take you places 
you’ve never been before. But so can ham ra- 
dio. And at a lot cheaper price. You can explore 
new worlds, seek out new life and new civiliza- 
tions, and boldly go where no one has gone be- 
fore. Try that with your charge card. 

“So if you haven’t explored this fascinating 
adventure with your family or students, try it. 
Like the commercial states, you’ll keep going, 
and going, and going...” 


UTMOST MODIFICATION BIBLE 
THE GREATEST IN IT’S TIME, 
EVEN MORE COMPLETE!!! 


® OVER 50 COMPLETE SYNTHESIZED CRYSTAL CHARTS. 
® OVER 20 ARE PRECALCULATED MODIFICATION CHARTS. 
® OVER 60 PLL DIAGRAMS - SCANNER 
MODIFICATION. 
® OVER 100 MODIFICATIONS FOR PLL 
C.B.S. 
® OVER 100 HAM RADIO MODIFICATIONS. 
® TEN METER MODIFICATIONS - LINER 
SCHEMATIC DESIGN. 
® OVER 800 MIKE WIRING CODES. 
® ANTENNA/COAX db GAIN/LOSS 
DESIGN CHARTS. 


KDC SOUND 


5 PINE MEADOW 
CONROE, TX 77302 
1-800-256-9895 


Check or 
Money Order 
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BATTERIES 


Nickel-Cadmium, Alkaline, Lithium, 
Sealed Lead Acid For Radios, Computers, 
Etc. And All Portable Equipment 


YOU NEED BATTERIES? | 
WE’VE GOT BATTERIES! 
CALL US FOR FREE CATALOG 


E.H.YOST & CO. 


7344 TETIVA RD. 
SAUK CITY, WI 53583 
(608) 643-3194 
FAX 608-643-4439 
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Sheila has put together a wonderful Teacher 
Resource Center where she lists those materials 
that have aided her in her radio work for the class- 
room. She endorses RadioFun, as do I, because 
“Tt is written on an easy-to-understand level, and 
it always has something about kids in it.” 

In her classroom, they use the shuttle mural 
as the backdrop for the hamshack. Computers 
are used for satellite tracking, packet radio, bul- 
letin boards, and code practice. Four other teach- 
ers have joined Sheila and have received their 
amateur licenses. In the future, they hope to get 
involved with SAREX and give the children a 
chance to speak directly with the astronauts. 

If you’re planning on using amateur radio in 
the classroom this fall, please join teachers like 
Sheila and myself on the CQ All Schools net 
on Tuesdays and Thursdays at 17:30 UTC on 
28.303 MHz (if you don’t hear anything after 
10 minutes, try 21.325 MHz; and after 10 min- 
utes, 14.325MHz). Listen up for net controls 
Carole WB2MGP, Gordon WB6NOA or Jim 
N4MDC. 


«Er ONLY $50! 
pore RIG cE 
orsven ERFA 


Have your own repeater or link system! 
tasy repeater sctup without modification to your radio gear, simply 
plug in and go! Ideal for emergency or portable/mobile repeaters! 
The BRI-2 works with ANY receiver (or scanner) and ANY trans- 
miticr. Super sensitive VOX operation makes sctup quick. 


Includes Hang and timcout timers. Passive audio interface for clean 
audio. Only 4.5" x 3.5" x 1.5" and choice of 12 VDC or 9V battery 
power (please specify when ordering). ORDER BRI-2 $50. 


For bi-directional links order our BRI-2-DUAL model which contains two of 
the above in one box. ORDER: BRI-2-DUAL $85 


The BRI-2-RB has a built in "remote base" interface so you can link your 
repeater with other frequencies or repeaters. Simple and easy to use 
ORDER: BRI-2-RB $85 


MANY MORE PRODUCTS, CALL/WRITE FOR INFO! 
ELECTRON PROCESSING, INC. es 
P.O. BOX 68 CEDAR, MI 49621 (616) 228-7020 
Please add $5 ship/handl US, $8 Canada,AK,HI — MI,NY add sales tax also. 


MORSE CODE MUSIC! 


SENSATIONAL NEW WAY TO LEARN 
CODE—Do Aerobics, Sing, Jog, or Drive 
while learning code! A fun & easy way to 
learn or retain Morse Code skills. Now the 
secret is yours with this amazing syncronized 
breakthrough! Great for Novice, Technician 
or the classroom. Order: 
“THE RHYTHM OF THE CODE” 
Version 2 cassette today! 
Send $9.95 and we'll pay the shipping to: 


KAWA RECORDS 


P.O. Box 319-RF 
Weymouth, MA 02188 
Check or money order only. We ship all orders within 5 days. 
Overseas please add $2.00 for air mail. 
MA residents add 5% sales tax. 
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Radio Fun 


Turn your old ham and computer gear into cash now. Sure, you can wait for a hamfest to try and dump it, 
but you know you'll get a far more realistic price if you have it out where 30,000 active ham potential buyers 
can see it, rather than the few hundred local hams who come by a flea market table. Check your attic, garage, 
cellar, and closet shelves and get cash for your ham and computer gear before it's too old to sell. You know 
you're not going to use it again, so why leave it for your widow to throw out? That stuff isn't getting any 
younger! 

The Radio Fun Flea Market costs you peanuts (almost)—comes to 25 cents a word for individual (non- 


commercial) ads, and 80 cents a word for commercial ads. Don't plan on telling a long story. Use abbrevia- 
tions, cram it in. But be honest. There are plenty of hams who love to fix things, so if it doesn't work, say so. 

Make your list, count the words, including your call, address and phone number. Include a check or your 
credit card number and expiration. If you're placing a commercial ad, include an additional phone number, 
separate from your ad. This is a monthly magazine, not a daily newspaper, so figure a couple of months be- 
fore the action starts; then be prepared. If you get too many calls, you priced it too low. If you don't get many 


calls, too high. 


So get busy. Blow the dust off, check everything out, make sure it still works right, and julybe you can help 
make a ham newcomer or retired old-timer happy with that rig you're not using. 

Send your ads and payment to Radio Fun Flea Market, Judy Walker, 70 Route 202 N, 
Peterborough NH 03458, and get set for the phone calls. 


The Deadline for the October 1993 Flea 
Market is August 25, 1993. 


SENSATIONAL NEW WAY TO LEARN 
CODE-Do Aerobics, Sing, Jog, or Drive while 
learning code! Now the secret is yours! Order 
THE RHYTHM OF THE CODE-Morse code 
music cassette today! $9.95 ppd KAWA 
RECORDS, P.O. Box 319-R, Weymouth MA 
02188. The HIT of the 1993 Dayton Hamven- 
tion! RF247 


MINIATURE POLICE RADAR TRANS- 
MITTER one mile range, $41 assembled, $31 
kit, (219)489-1711. P.O. Box 80096, Fort Wayne 
IN 46898. RF251 


AMIGA, MACINTOSH, ATARI XL/XE/ST 
Amateur Radio PD Software $4.00 disk. Two- 
stamp SASE brings catalog. Specify computer! 
KINETIC DESIGNS HAMWARE Box 1646, 
Orange Park FL 32067-1646. RF266 


HOMEBREW COMPONENTS. Large SASE 
brings catalog. KA7QJY COMPONENTS, Box 
3893, Logan UT 84323. RF271 


SATELLITE EQUIPMENT WHOLESALE. 
Drake IRD’s, start $494.00; Toshiba IRD’s, start 
$494.00; IRD, LNB, FEED, ACTUATOR, $633.00; 
LNB’s, $59.00; Actuators, $59.00; VCRS Mod- 
ules, $389.00. Large inventory. SATELLITE 
WAREHOUSE, PO Box 85601, Tucson AZ 
85754-5601. Orders, (800)85 1-6534; Fax, (602)624- 
1629; Info, (602)623-5748. RF380 


BROWNIES QSL CARDS since 1939. Cata- 
log and Samples $1 (refundable with order). 3035 
Lehigh Street, Allentown PA 18103. RF475 


KIT BUILDERS! Complete list of 100 + kit ven- 

dots. SASE + $3 USD to: RUDY RUTENBER, 

38045 10th St. E. #H75, Palmdale CA 93550. 
RF485 


WANTED: SCHEMATIC Siltronix model 1011- 
C, copy ok, reasonable fee. (704)333-9363 EST. 
RF495 


PASS THE NO CODE TEST. “Easy Method.” 
Send $4 and SASE to L.W. SERVICE, P.O. Box 
91, Hillside NJ 07205-2702. RF500 


RCI-2950 OWNERS: New modification man- 
ual including Power increase. Clarifier modifi- 
cation. Modulation increase. Operating hints, and 
more. Parts included. Only $20.00 ppd in U.S. 
(Missouri residents add $1.15 tax). SCOTT, PO 
Box 510408, St. Louis MO 63151-0408. (314)846- 
0252. Money Orders or C.O.D. RFS15 


INEXPENSIVE HAM EQUIPMENT. Send 
stamp for list. WA4DSO, 3037 Audrey Drive, 
Gastonia NC 28054. RF559 


PRINTED CIRCUIT BOARDS for 73 Maga- 
zine projects. Drilled, plated, G10. Techno Whizzy- 
1 VFO, $7.50; Matrix, $8.00; Amp, $5.50. Also 
boards for OST, HamRadio, Nuts & Volts; Elec- 
tronics Now; ETI Magazine; ARRL Handbooks. 
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Full list free. U.S. orders DEDUCT 20%. 
B-C-D ELECTRONICS, Box 20304, 858 
Upper James Street, Hamilton Ontario, Canada 
L9C-7MS. RF585 


LICENSE PLATE HOLDERS (Chrome or 
Black) with message plates. Your name and call 
letters engraved. Designed mail box plate 12 1/2" 
X 4 1/4" black. Name and Number engraved. 
Chrome or black license plate holder, $10.50; 
mail box plate, $12.50. Each order S&H, $2.50. 
N.E. MARION ENGRAVING, R.F.D. 2, Box 
360, Peterborough NH 03458. RF590 


PRINTED CIRCUIT BOARDS for projects in 
73, Ham Radio, OST, ARRL Handbook. List, 
SASE. FAR CIRCUITS, 18N640 Field Ct., 
Dundee IL 60118. RF595 


WANTED: BUY & SELL All types of Electron 
Tubes. Call (612)429-9397, Fax (612)429-0929. 
C & N ELECTRONICS, Harold Bramstedt, 
6104 Egg Lake Road, Hugo MN 55038.RF620 


OFFERED PEANUTS For Your Trade-In Rig? 
I pay cash! RADIO RECYCLERS, 7730 W. 
National Ave., West Allis WI 53214. (414)771- 
7121. RF625 


FINALLY AVAILABLE! A rugged, reliable, 
reasonably priced handheld carrying case, $18.95. 
Lifetime Warranty. THE CASE(800)276-6179. 

RF670 


DO YOU WANT TO EASILY GET $30 ? Send 
me the name and the address of the company 
that built color lamps to be installed under cars. 
Francesco Fontana, via Salerno 11, 35142 
Padova, Italy. RF690 


SWAN ASTRO 102BX, 160-10 Meter, power 
supply, antenna tuner, Heathkit electronic keyer; 
Misc. Ham publications including Radio Fun, 
OST, and 73 1980-present, some complete. Great 
beginner package. $350 takes all. (216)587-1308 
after 2 pm EST. RF695 


RADIO TRANSCRIPTION DISCS WANT- 
ED. W7FI1Z, Box 724, Redmond, WA 98073- 
0274. RF700 


FREE Ham Gospel Tracts. SASE. N3FTT, 5133 
Gramercy, Clifton Heights PA 19018. RF960 


CONNECTICUT’S favorite ham store. RO- 
GUS ELECTRONICS, 250 Meriden- Waterbury 
Turnpike, Southington CT 06489. (203)621-2252. 

RF994 


SECRET SCANNER Frequencies: Federal, 
Police, Aero, Military, Cellular, Surveillance, 
also SWL & CB Books. Big FREE catalog! CRB 
RESEARCH, Box 56-RF, Commack NY 11725 

RF996 


AMATEUR RADIO REPAJIR!! All makes & 
models, average labor per unit, $96.00. W7HBF, 
DAN RUPE, 1302 S. Upland Dr., Camano WA 
98292. (206)387-3558. RF999 


Radio Fun 


activities calendar 


Continued from page 27 


Talk-in on 146.52 simplex, 145.19- or 147.30+. ARRL VE Ex- 
ams for all classes; to register contact Bonnie Griffiths KDOJQ, 
190 Manhattan Loop, Los Alamos NM 87544. Tel. (505) 662- 
9155. Flea Market contact: Helenrose Burke WSIXS, P.O. Box 73, 
Ojo Sarco NM 87550. 

GONZALES, LA The Ist annual “Gonzales Hamfest 93” will 
be held at Gonzales Rec. Center from 8 AM-3 PM. Sponsored by 
the Ascension ARC. Talk-in on 147.225+, CTCSS 107.2. Con- 
tact Wayne Russell, 40390 Sycamore Ave., Gonzales LA 70737. 
Tel. (504) 622-3964. 


SEPT 18-19 


PEORIA, IL The Peoria Area ARC will sponsor the 34th an- 
nual “Peoria Superfest” at Exposition Gardens, Northmoor and 
University Sts.. beginning at 8 AM. Talk-in on 146.76/R. Con- 
tact The Peoria Area ARC, Box 3508, Peoria IL 61612-3508. Tel. 
(309) 685-6698. 


SEPT 19 


CAMBRIDGE, MA The MIT Electronics Research Soc., the 
MIT Radio Soc., and the Harvard Wireless Club, will hold a Flea 
Market from 9 AM-2 PM at Albany and Main Sts. Talk-in on 
146.52 and 449.725/ 444.725 pl 2A WIXMIR. Contact W/GSL, 
P.O. Box 82 MIT BR.. Cambridge MA 02139. Tel. (617) 253-3776. 
MT. CLEMENS, MI The 21st annual L’ Anse Creuse ARC Swap 
and Shop will be held from 8 AM-2 PM (EDT) at L Anse Creuse 
High School. VE Exams at 11 AM; contact Don Olszewski WASIZY, 
(313) 294-1567; Prodigy #SSTG41A. Talk-in on Echo Rptr. 
147.08/.68 MHz or on 146.52 MHz simplex. Flea Market con- 
tact: Ted MacKinnon NW8W, 19534 Warick, Beverly Hills MI 
48025-3970. Tel. (313) 647-1628, ((517) 595-2309 from 6/28/93 
to 8/21/93). (Compuserve 71303,2244). 

SANDYHOOK, CT The Candlewood ARA will sponsor an AR- 
RL sanctioned Hamfest at the Sandyhook Firehouse, beginning 
at 8 AM. Talk-in on 147.12. Contact Candlewood ARA, P.O. Box 
3441, Danbury CT 06813-3441. Tel. (203) 438-6782; (203) 792- 
1845; (203) 426-1652. 


SEPT 24-26 


WICHITA, KS The 1993 Kansas State ARRL Hamvention will 
be held for 3 days at the Ramada Broadview Hotel on Douglas 
and Waco Sts. ARRL/VEC Exams. Saturday Banquet. Contact 
Len Warren NOQHZ, 6233 Millsboro, Wichita KS 67219-1637. 
Tel. (316) 744-1930. 


SEPT 25 


DANVILLE, VA The Danville-South Boston Hamfest will be 
held at the Nat'l. Guard Armory. WSYI Exams on a pre-registra- 
tion basis. Get details from Bonnie Manasco AB4KO, 2107 S. 
Boston Ra., Danville VA 24540. Tel. (804) 822-6070 (work): (804) 
822-5345 (home). 

ELMIRA, NY The Elmira ARA will present the 18th annual In- 
ternat’] Hamfest at the Chemung County Fairgrounds, Horseheads 
NY, from 6 AM-5 PM. Loads of events. Talk-in on 147.96/.36 or 
444.20 Rptr. Contact Dave Lewis, RDI Box 191, Van Etten NY 
14889. Tel. (607) 589-4523. 


SEPT 25-26 


YORK, PA The 38th annual York Hamfest/Computer show will 
be held at the York Fairground on Rt. 74. Carlisle Ave., from 8 
AM-4 PM each day. Table contact: (7/7) 764-4805. Talk-in on 
146.37/.97. VE Exams Sat. only, at 9 AM. For info, write to York 
Hamfest, P.O. Box 351, Dover PA 17315. 


| SEPT 26 


ADRIAN, MI The Adrian ARC will hold their 21 st annual Ham- 
fes/Computer Show at Lenawee County Fair Grounds from 8 
AM-2 PM‘ Walk-in VE Exams. Talk-in on 145.370. Contact Den- 
nis Boydston WES8Z, 2383 E. Clearview Dr. Adrian MI 49221]. 
Tel. (517) 265-8054. 


‘BUTNER, NC The Falls Lake ARC will sponsor its 2nd annu- 


al Hamfest at NCNG Armory from 8 AM-4 PM. Contact Fred 
KC4VSO, FLARC, P.O. Box 502, Butner NC 27509. Tel. (919) 
575-4262. 

CLEVELAND, OH The Hamfest Assn. of Cleveland, Inc.. will 
present The Cleveland Hamfest and Computer Show at the Cuya- 
hoga County Fairgrounds. Berea OH. Doors open 8 AM-4 PM. 
VE Exams. Talk-in on 146.73, 6 AM-12 PM. Banquet Sat. night. 
Speaker TBOA. Write to C.H.A., P.O. Box 81252, Cleveland OH 
44181-0252. 

LONGMONT, CO The Boulder ARC will host its Amateur Ra- 
dio Electronics/Computer Swap Meet at the Boulder County Fair- 
grounds Exhibition Bldg.. Nelson and Hover Rds. Doors open at 
8 AM. For VE Exams/Table Spaces, call (303) 440-3627. Mail 
reservations (deadline Sept. 18th) to BARCFEST, 726 19th St., 
Boulder CO 80302. Talk-in on 146.70. 

ST. PETERS, MO The 9th annual St. Peters ARC Swapfest will 
be held in the rear parking lot of St. Charles County Community 
College, from 7 AM-| PM CST. Talk-in on 145.41 MHz and 
444.275 MHz. Contact Walt Franzer WXOC, 1333 Pegasus Trail, 
St. Peters MO 63376. Tel. (314) 278-1993. 

SPRINGFIELD, IL Sangamon Valley RC Hamfest will be 
held at Sangamon Co, Fairgrounds in New Berlin from 8 AM-1 
PM. VE Exams 8 AM-9:30 AM. Statewide Packet BBS meeting 
at 11 AM. Talk-in on 147.315-, 224.68-. Contact Don Pitchford 
WD9EBK, RR#] Box 104, Springfield IL 62707. Tel. (217) 789- 
4519, 

YONKERS, NY The Giant Electronic Fleamarket, sponsord by 
Metro 70cm Network, will be held at Lincoln High School on 
Kneeland Ave. from 9 AM-3 PM, rain or shine. VE Exams. Talk- 
in on 440.425 MHz pl 156.7, 223.76 MHz pl 67.0, 146.91/.31 Rp- 
tr., 443.350 MHz pl 156.7. Contact Otto Supliski WB2SLQ, (914) 
969-1053. 


OCT 2-3 


LOUISVILLE, KY The Greater Louisville Hamfes/ARRL KY 
State Convention will be held at the Commonwealth Convention 
Center, downtown Louisville, Sat. 8:00-17:00, Sun. 8:00-15:00. 
Contact Greater Louisville Hamfest Assn., P.O. Box 34444-S, 
Louisville KY 40232-4444. Tel. (502) 551-4118. 

VIRGINIA BEACH, VA The Virginia Beach Hamfest and AR- 
RL Virginia State Convention will be held at Virginia Beach Pavil- 
lion. Commercial vendors contact Lewis Steingold W4BLO, 3449 
Dickens Dr., Virginia Beach VA 23452. Tel. (804) 486-3800. VE 


Exams by the South Peninsula ARC on Oct. 3rd.: call Ed Brum- 


mer W4RTZ, (804) 898-8031. 


OCT 3 


LiUNTINGTON, IN The Huntington County ARS will sponsor 
its 5th annual Hamfest from 8 AM-2 PM at the PAL (Police Ath- 
letic League) Club in Huntington. VE Exams. Talk-in on 146.085/.685 
and 448.975/443.975. Contact Ray Tackett KC9DZ, 420 Market 
St., Andrews IN 46702. i 

MANSFIELD, OH The AAARC will host the North Central 
Ohio Hamfest from 8 AM-3 PM, at the Ashland County Fair- 
grounds. Talk-in on 147.105+. Contact Wally Green W3YXS, (419) 
281-3903. 

QUEENS, NY The Hall of Science ARC Hamfest will be held 
at the New York Hall of Science parking lot. Flushing Meadow 
Park, 47-01 111th St. Doors open 9 AM. Talk-in on 444.200 
WB2ZZO Rpt. and 146.52 simplex. Contact (night time only) 
Amie Schiffman WB2YXB., (718) 343-0172. or Charles Becker 
WA2JUJ, (516) 694-3955. 

SPRINGFIELD, OH The Independent Radio Assn. will hold 
its annual Springfield Ohio Hamfes/Computer Show from 8 AM- 
4 PM at the Clark County Fairgrounds. Talk-in on 145.45 and 
224.26 MHz. For reservations, write to Independent Radio Assn., 


P.O. Box 523, Springfield OH 4550] (SASE); or call Carl Pat- 


terson KA8LGS, (513) 323-6680. 


SPECIAL EVENT STATIONS 
SEPT 4-14 


McDERMOTT, NV The O.1.N. 3 States DX-pedition, spon- _ 


sored by the Vancouver Mountain RC, will operate W7WY 
from the state line of Oregon, Idaho, and Nevada. Operations 
will be CW and phone, 160 thru 10m, 24 hrs a day in the 
General portion of the band; also 12, 17, and 24m. For a cer- 
tificate or QSL card, send an 8" x 12" SASE to Vancouver 
Mountain Radio Club, W7WY, P.O. Box 1622, Vancouver WA 
98668. 


SEPT 8-16 


KIOWA, KS The Salt Plains RC will operate WAOHIH/W 100CS, 
to commemorate the 100th Anniversary of the opening of the 
Cherokee strip land rush into Oklahoma. Special QSL by #10 
SASE. Frequencys: +/- 20 kHz. 3.900, 7.235, 14.250, 21.325 
and 28.500. Contact Kiowa Cherokee Strip Centennial, 717 
Coats, Kiowa KS 67070. 


SEPT 10-12 


NORWALK, CT The Greater Norwalk ARC will operate 
KAIOEN Sept. 10 2100Z-2100Z Sept. 12. to celebrate the 17th 
annual Oyster Festival and the 125th Anniversary of Sheffield 
Island Lighthouse. Operation will be in the lower 25 kHz of 
the General 80, 40. 20, and 15m phone subbands, and the Novice 
10m phone subband. For a certificate, send QSL and SASE to 
Greater Norwalk ARC, c/o Norwalk/Wilton Red Cross Bldg., 
43 North Ave., Norwalk CT 06851. > 

PORT TOWNSEND, WA Jefferson County ARC will oper- 
ate at the Port Townsend Wooden Boat Festival, between 1700 
UTC and 2400 UTC, on the General bands for 15 and 20m, 
and 28440 on 10m. The event station, W7LD. will reciprocate 


with an event QSL card. Send QSL and SASE to Olly Gard-- 


ner KA6OZZ, Box 65156, Port Ludlow WA 98365. Contacts 
will be made with Marine Nets. 

TULELAKE, CA The Keno ARC will operate Station 
WD6EAW at the Tulelake-Butte Valley Fair. Operation will 
be in the lower portion of the General bands from 1600Z-2400Z. 
For a special QSL card. send an SASE to WD6EAW Special 
Event, P.O. Box 653, Keno OR 97627. 


SEPT 10-13 


PUT-IN-BAY, OH Members of the Oliver Hazard Perry 
Expeditionary force will operate KB8BN to commem- 


orate the 180th Anniversary of the “Battle of Lake Erie.” 


Frequencies: 7.240, 14.240, 21.365, 28.365. For a certificate, 
send QSL and 9" x 12" SASE to Commodore Jim Yoder 
KB8LDG, 11796 Shadybrook Dr. NW, Pickerington OH 43147- 
9122. 


HIGHLANDS, NJ The Ocean-Monmouth ARC (OMARC) — 


will operate 1600Z Sept. 11-1600Z Sept. 12, to commemorate 
the Marconi Memorial Twin Lights Lighthouse Radio Site. CW 
- up 10 kHz from bottom of Novice subbands; 10.145, 14.045, 
18.080 MHz: bottom of General 80-15: Novice 10m phone 
subbands. For a certificate, send 9" x 12" SASE (or $1 U.S.) 
to OMARC, P.O. Box 75, Bradley Beach NJ 07720. 


SEPT 12-30 


OAK RIDGE, TN The Oak Ridge ARC will sponsor a sec- _ 


ond Special Event, on all bands, to commemorate the 50th 


Birthday of the City of Oak Ridge. the site of the original Man- — 
hattan Project. “We were bom of War, are Living for Peace and — 


Growing through Science.” A four color certificate is avail- 
able. Please SASE to operators’ home call. 
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: BOOKS FOR BEGINNERS 


02D42 Digital Novice by Jim Grubbs Geared to make you a more knowl- 
_ edgable participant. $8.50 

01A87 Shortwave Listener's Antenna Handbook Primer antenna 

theory. $13.95 

05C25 Basic A.C. Circuits A step-by-step approach for the beginning 

student. $24.50 

20N018 Technician Class License Manual: New No-Code 

by Gordon West This book covers everything you need to become a 

Technician Class Ham. Every question and answer on the examinations is 
_ found in this one book. FCC Form 610 application. $9.95 

20N092 The Wonderful World of Ham Radio by Richard Skoinik, 

KB4LCS Simple, clear, and fun. Introduces young people to amateur radio, 

20N100 Electronics Build and Learn (2nd Ed.) by RA Penfold 

Combines theory and practice so that you can “learn by doing.” $12.50 

20N099 Digital Electronics Projects for Beginners by Owen Bishop 

Contains 12 digital electronics projects suitable for the beginner to build with 

the minimum of equipment. $12.50 

AR2871 W1FB's Help for New Hams by Doug DeMaw W1FB Complete 

for the newcomer. Put together a station and get on the air. $10.00 


AR2286 First Steps in Radio by Doug DeMaw Wi1FB Series of QST 
_ articles. $5.00 


SHORTWAVE 


_ 06857 1993 Passport to World Band Radio by International 


Broadcasting Services, Ltd You'll get the latest station and time grids. $16.50 


- 03S11 Shortwave Receivers Past and Present edited by Fred J. 
Osterman Guide to 200+ shortwave receivers manufactured in the last 20 
years. The Blue Book of shortwave radio value. $8.95 


07R25 The RTTY Listener by Fred Osterman New and expanded. This 
specialized book compiles issues 1 through 25 of the ATTY Listener 
Newsletter. Contains up-to-date, hard-to-find information on advanced RTTY 
and FAX monitoring techniques and frequencies. $19.95 


03C09 Shortwave Clandestine Confidential by Gerry L. Dexter 
Covers all clandestine broadcasting, country-by-country: tells frequencies, 
other unpublished information: spy, insurgents, freedom fighters, rebel, anar- 
Chist radio, secret radio. $8.50 


03M221 US Military Communications (Part 1) US Military communi- 
cation channels on shortwave. Covers frequencies, background on point-to- 
point frequencies for the Philippines, Japan and Korea, Indian and Pacific 
Oceans, and more. $12.95 


03M222 US Military Communications (Part2) Covers US Coast 


| Guard, NASA, CAP, FAA, Dept. of Energy, Federal Emergency Management 


jlency, Disaster Communications, FCC, Dept. of Justice. From 14 KC to 


| Ag 
_ 9073 KC. $12.95 


03M223 US Military Communications (Part 3) Completes the vast 


| overall frequency list of US Military services, from 8993 KC’ to 27,944 KC. 


$12.95 
_09S42 The Scanner Listener's Handbook by Edward Soomre N2BFF 


{Get the most out of your scanner radio. $14.95 


11T88 Tune in on Telephone Calls by Tom Kneitel K2AES Formatted 


| aS a frequency list with detailed description of each service and its location in 
RF spectrum. $12.95 


03K205 Guide to Radioteletype (RTTY) Stations by J. Klingenfuss 
Updated book covers all RTTY stations from 3MHz-30MHz. Press, Military, 


; Commercial, Meteo, PTTs, embassies, and more. $12.95 


11AS10 Air Scan Guide to Aeronautical Communications (5th 
Ed.) by Tom Kneitel K2AES Most comprehensive guide to monitoring US 
aeronautical communications. Covers all Canadian land airports and sea- 
plane bases, plus listings for Central America, the Caribbean, North Atlantic, 
and the Pacific Territories. $14.95 


: 15A002 Scanner and Shortwave Answer Book by Bob Grove Most 
frequently asked questions by hobbyists. $13.95 


07A66 Aeronautical Communications Handbook by Robert £. Evans 
Exhaustive, scholarly treatment of shortwave aeronautical listening. $19.95 


11RF13 The “Top Secret” Registry of US Government Radio 


a2 Frequencies (7th Ed.) by Tom Kneitel K2AES This scanner directory has 


become the standard reference source for frequency and other important in- 
formation relating to the communications. of federal agencies. $19.95 


11F52 Ferrell’s Confidential Frequency List, New Revised Edition 
compiled by A.G. Halligey All frequencies from 4 MHz-28MHz covering ship, 
embassy, areo, Volmet, Interpol, numbers, Air Force One/Two, more. $19.50 


41SR97 National Directory of Survival Radio Frequencies by Tom 


)  Kneitel K2AES Handy and concise reference guide to high interest communi- 


tations frequencies required by survivalists. $8.95 


| 11SM11 Scanner Modification Handbook, Vol. 1 by Bill Creek pro- 


vides straightforward step-by-step instructions for expanding the operating ca- 
pabilities of VHF scanners. $17.95 


11EE06 Guide to Embassy Espionage Communications by Tom 


| Kneite! K2AES Candid and probing examination of worldwide embassy and 
(alleged) espionage communications systems and networks, $10.95 


15D93 1993 Shortwave Directory (8th Ed.) by Bob Grove Extensively 
fevised, the new 1993 Shortwave Directory is the consummate DXer's bible 
y for the first 30 MHz of radio spectrum, up-to-date and accurate. $21.95 


_20N094 A Flick of the Switch, 1930-1950 by Morgan E. McMahon 


} Discover the fast-growing hobby of radio collecting. $8.95 


_ 07R26 World Wide Aeronautical Communications 


by Robert E. Evans Aircrafv/Air Traffic Control, Aircraft/Company Operations, 
Aviation Weather Broadcasts, Aeronautical Flight Tests, Worldwide Military 
Air Forces, Aero Search & Rescue, Aero Law Enforcement, NASA Flight 


Support, Aero Terms & Abbreviations and Aero Tactical Identifiers. $6.95 


11T89 Scanner Modification Handbook Vol. 2 by Bill Creek Here it 
‘is—a companion to Vol. |. In fact, Vol. 2 has a section that provides improved 
approaches and updated techniques for the mods in Vol. 1. There's 18 new 
exciting modifications for popular scanners. $17.95 


03R01 World Press Services Frequencies (RTTY) New 5th Ed A 
comprehensive manual covering radioteletype news monitoring—contains all 
information—antenna, receiving, terminal units, plus three extensive frequen- 
cy lists. $8.95 


ARRL BOOKS 


AR1993 ARRL 1993 Handbook (70th Ed.) 39 chapters, featuring 
MM aps figures and charts. Comprehensive, well organized and afford- 
le. $25.00 


AR1086-4 ARRL Operating Manual (4th Ed.) Information on how to 
make the best use of your station, including: interfacing home computers. 
OSCAR, VHF-UHF. $18.00 


AR0194 Antenna Compendium Vol. 1 Materials on verticals, quads, 


| loops, yagis, reduced size antennas, baluns, Smith Charts, antenna polariza- 
_ tion. $10.00 


AR2545 Antenna Compendium Vol. 2 Covers verticals, yagis, quads, 
multiband and broadband systems, antenna selection. $12.00 


AR4017 Antenna Compendium Vol. 3 More verticals, yagis, quads, 
plus loops, arrays, mobile, direction finding, controlled currents, computer- 
ized, installation, overloads, plus 40 new articles for beginner's to advanced. 
$14.00 


AR2626 Companion Software for Antenna Compendium Vol. 2 
5 1/4" MS-DOS floppy. $10.00 


AR0488 W1FB’s Antenna Notebook by Doug DeMaw W1FB Get the 
best performance out of unobtrusive wire antennas and verticals. Build tuners 
and SWR bridges. $9.50 


AR0348 QRP Notebook by Doug DeMaw W1FB Presents construction 
projects for the QRP operator. $9.50 


AR4141 W1FB’s Design Notebook by Doug DeMaw WI1FB Filled with 
simple practical projects that can be built using readily available components 
and common hand tools. $10.00 


AR2200 Antenna Impedance Matching by Wilfred N. Caron Most com- 
prehensive book written on using Smith Charts in solving impedance match- 
ing problems. $15.00 


AR0402 Solid State Design Good, basic information, circuit designs and 
applications; descriptions of receivers, transmitters, power supplies, and test 
equipment. $12.00 


AR3193 Weather Satellite Handbook (4th Ed.) by Dr. Ralph Taggart 
WB8DQT Expanded and revised to reflect today's weather-fax satellite tech- 
nology. $20.00 

AR3290 Companion Software for Weather Satellite Handbook 
5 1/4” MS-DOS Floppy. $10.00 

AR3291 Now You're Talking! All You Need To Get Your First Ham 
Radio License (2nd Edition) A complete study guide for the Technican 
and Novice written exam. Practical information every beginner needs is writ- 
ten clearly and simply and in small doses. $19.00 

AR3292 Your Introduction to Morse Code: Practice Cassettes 

Kit includes two 90 minute cassette tapes. Prepares you for the 5 WPM 
Morse code exam to earn your Novice license or add high-frequency world- 
wide communications privileges to your code-free Technician license. $10.00 
AR0437 ARRL Repeater Directory 1993-1994 19,000+ listings with 
digipeaters, bandplans, CTCSS (PL(TM)) tone chart, frequency coordinators, 
ARRL special service clubs, and beacon listings from 14 MHz to 24GHz. 
$6.00 


AR1033 The DXCC Companion by Jim Kearman KR1S Spells out in 
simple, straightforward terms what you need to be a successful DXer. $6.00 


AR1250 Log Book—Spiral $3.50 


ARA341 Interference Handbook AFI sleuth's experience in solving 
interference problems. $12.00 


AR2197 ARRL Data Book Valuable aid to the RF design engineer, tech- 
nician, radio amateur, and experimenter. $12.00 


AR2960 Transmission Line Transformers (2nd Ed.) by Dr. Jerry 
Sevick W2FMI Practical designs and specific information on construction 
techniques and sources of material. $20.00 


AR0410 Yagi Antenna Design A Ham Radio series polished and ex- 
panded by Dr. Lawson. $15.00 

AR2171 Hints and Kinks Ideas for setting up your gear for comfortable, 
efficient operation. $8.00 


AR3169 QRP Classics Compilation of ARRL publications on building 
receivers, transmitters, transceivers, accessories. $12.00 


ARRL License Manuals Complete FCC question pools with answers. 


AR2375__—‘ Technician Class $6.00 
AR2383 General Class $6.00 
ARO166 Advanced Class $6.00 
AR2391 — Extra Class $8.00 


AR3185 The Satellite Experimenter’s Handbook, (2nd Ed.) by 
Martin Davidoff K2UBC Expanded and revised. Focusing on satellites built by 
and for the international radio amateur community. $20.00 

AR2456 FCC Rule Book (9th Ed.) A must for every active radio ama- 
teur. $9.00 


AR2030 Your Gateway to Packet Radio (2nd Ed.) Tells everything 
you need to know about this popular new mode. $12.00 


AR2103 Satellite Anthology The latest information on OSCARs 9 
through 13 as well as the RS satellites, the use of digital modes, tracking an- 
tennas, RUDAK, microcomputer, and more! $5.00 

AR2898 Space Almanac by Anthony R. Curtis K3KXK Recent news from 
space. $20.00 


AR2083 Complete DX’er (2nd Ed.) by Bob Locker W9KNI Learn how to 
hunt DX and obtain hard-to-get QSL cards. $12.00 


AR2065 ARRL Antenna Book The new 16th Edition represents the best 
and most highly regarded information on antenna fundamentals, transmission 
lines, design, and construction of wire antennas. $20.00 


AR3293 Morse Code: The Essential Language by L. Peter Carron Jr. 
W3DKV Expanded and revised in its 2nd edition. How to handle distress calls 
heard not only on the hambands but on maritime and aircraft frequencies. 
$6.00 


AR4114 Low Profile Amateur Radio For the Ham who lives where 
antennas are frowned upon. From hiding your antenna to operating with low 
power. This book tells you how to get on the air using these techniques—and 
others—without calling attention to yourself. $8.00 


STUDY AIDS 


VIS Study Cards Compact, up-to-date Flash Cards with Key Words, 
Underlined, Quiz on back. Formulas worked out. Schematics at your fin- 
gertips. Used SUCCESSFULLY by ages 6 to 81! 


NOVICE VISO1 
viso2 
ViSo3 
ViSO4 
VISOS 


$11.95 
10.95 
9.95 
15.95 
14.45 


REFERENCE 


20N102 Practical Digital Electronics Handbook by Mike Tooley BA 
Contains nine digital test gear projects. Digital circuits, logic gates, bista- 
bles and timers, microprocessors, memory and input/output devices. 
$14.50 


TECH 
GENERAL 
ADVANCED 
EXTRA 


20N103 Electronic Power Supply Handbook by /an A. Sinclair 
Covers many types of supplies—batteries, simple AC supplies, switch 
mode supplies and inverters. $16.25 


20N104 Electronic Test Equipment Handbook by Steve Money A 
guide to electronic test equipment for the engineer, technician, student and 
home enthusiast. $18.00 


20N105 Digital Logic Gates and Flip-Flops by Jan R. Sinclair A firm 
foundation in digital electronics. Treats the topics of gates and flip-flops 
thoroughly and from the beginning. $18.00 


01C80 Master Handbook of 1001 Practical Electronic Circuits 
Tried and proven solid state circuits. $19.95 


01P68 Pirate Radio Stations by Andrew Yody Tuning in to under- 
ground broadcasts. $12.95 


‘ 


01T01 Transmitter Hunting by Joseph Moell and Thomas Curlee 
Radio direction finding simplified. $19.95 


03R02 Rtty Today by Dave Ingram Modern guide to amateur radio- 
teletype. $8.50 


0503 First Book of Modern Electronics Unique projects that are 
money saving. $12.95 


09D22 The World Ham Net Directory by Mike Witkowski New—2nd 
edition. Introduces the special interest ham radio networks and shows you 
when and where you can tune them in, $9.50 


09P33 Pirate Radio Directory by George Zeller Where to tune in on 
secret entertainment stations. $7.95 


10F093 1993 International Callbook The new 1993 International 
Callbook lists 500,000+ licensed radio amateurs in the countries outside 
North America. It covers South America, Europe, Africa, Asia, and the 
Pacific area (exclusive of Hawaii and the U.S. possessions). $29.95 


10D093 1993 North American Callbook The 1993 North American 
Callbook lists the calls, names, and address information for 500,000+ 
licensed radio amateurs in all countries of North America. $29.95 


05H24 Radio Handbook, 23rd Ed. by William |. Orr W6SAI 840 pages 
of everything you wanted to know about radio communication. $39.95 


02B10 Heath Nostalgia by Teny Perdue K8TP 124 page illustrated his- 
tory of the Heath Company. Includes many fond memories contributed by 
long-time Heathkit employees. $9.50 


10DF92 1993 Callbook Supplement An update to the 1992 
International and American callbooks. $10.00 


12E76 Basic Electronics Prepared by the Bureau of Naval Personnel 
Covers the important aspects of applied electronics and electronics com- 
munications. $10.95 


12E41 Second Level Basic Electronics Prepared by the Bureau of 
Naval Personnel Sequel to Basic Electronics, thorough treatment of the 
more advanced levels of applied electronics. $9.95 


01D45 The Illustrated Dictionary of Electronics, 5th Ed by Rufus 
P. Turner and Stan Gibilisco An exhaustive list of abbreviations, and 
appendices packed with schematic symbols and conversion tables. $26.95 


20N091 Most-Often-Needed Radio Diagrams and Servicing 
Information, 1926-1938, Volume One compiled by M.N. Beitman An 
invaluable reference for anyone involved in Vintage Radio restoration. 
$11.95 


20N096 How To Read Schematics (4th Ed.) by Donald E. Herrington 
Written for the beginner in electronics, but it also contains information valu- 
able to the hobbyist and engineering technician. $14.95 


20N097 Radio Operator's World Atlas by Walt Stinson, WOCP This 
is a compact (5x7), detailed, and comprehensive world atlas designed to be 
a constant desk top companion for radio operators. $17.95 


20N020 Secrets of RF Circuit Design by Joseph J. Carr Written in 
clear non-technical language, covers everything from antennas to transis- 
tors. $19.50 


20N107 Ham Stuff A comprehensive buyer's guide and directory. $19.95 


20N109 73 Magazine Index 1960-1990 A complete index to every arti- 
cle published in 73 Magazine through 1990. Book $15.00 IBM software 
(specify type) $20.00 


20N110 Product Reviews Since 1945 Contains an index to 3,400 
product reviews that have appeared in QST, CQ, HR, 73 and Radcom. 
Book $12.95 IBM Software 5.25 $10.00 


WAYNE’S PICKS 


$S8756 Warning! The Electricity Around You May Be Hazardous 
To Your Health by Ellen Sugarman An invaluable guide to the risks of 
electromagnetic fields, and steps you can take to protect yourself and your 
family. $11.00 


“We The People” Declare War! On Our Lousy Government. by 
Wayne Green A “must read” for every american taxpayer. Solutions to every 
problem facing our government today. $12.95 


ED86751 Dumbing Us Down: The Hidden Curriculum Of 
Compulsory Schooling.by John Gatto If you enjoyed “Declare War’, 
you'll enjoy this also, A Wayne Green recommended reading.9.95. 


NEW STUFF 


AR3762 Your QRP Operating Companion No special rigs or 
expensive equipment to enjoy the excitement and challenge of low-power 
operating. $6.00 

AR3878 Your VHF Companion Explore the fascinating activities on 
the VHF bands: FM and repeater, packet, CW, & SSB, satellites, ATV, 
transmitter hunting, and more. $8.00 

AR3959 Your Packet Companion Perfect for the packet newcomer. 
$8.00 


I Uncle Wayne’s Bookshelf Order Form 


{ You may order by mail, telephone, or fax. All payments are to be in US funds. Allow 3 weeks for delivery. 


Name 


Shipping: All orders add $5.00 shipping. U.S. orders shipped UPS. 
(Alaska & Hawaii shipped via mail.) Airmail to Canada and all overseas orders 
FOB Peterborough, NH. Make checks payable to “Uncle Wayne's Bookshelf.” 


Uncle Wayne’s Bookshelf 


UHF/VHF PACKET 


01P22-2 The Packet Radio Handbook (2nd Ed.) by Jonathan L. 
Mayo KA3T “...the definitive guide to amateur packet operation."—Gwyn 
Reedy W1BEL Only $16.95 


09V11 The Basic Guide to VHF/UHF Ham Radio by Edward M. Noll 
Provides a first rate introduction to the 2.6 and 1.25 meter bands as well as 
23, 33, and 70cm. $6.50 


20N019 U.S. Repeater Mapbook by William Smith NGMQS The Guide 
for traveling radio amateurs. $9.95 


03R02 RTTY Today by Dave Ingram K4TWJ Most comprehensive RTTY 
guide ever published. $8.50 


ANTENNAS 


20N108 The Easy Wire Antenna Handbook by Dave Ingram K4TWJ. 
Gives you all of the needed dimensions for a full range of easy to build and 
erect “sky wires.” $9.50 

01A70 Practical Antenna Handbook by Joseph J. Car Design, build, 
modify, and install your own antennas. $22.95 


10A342 All About Verticle Antennasby William Orr Comprehensive 
coverage of amateur communications. $10.95 


10A343 All About Cubical Quad Antennasby William Orr and Stuart 
Cowan ‘The Classic” on Quad design, theory, construction, operation. New 
feed and matching systems. New data. $11.95 


10A345 Beam Antenna Handbook by William Orr and Stuart Cowan 
Everything you need to know about beam design, construction, and opera- 
tion. $11.95 


10A346 Simple, Low-Cost Wire Antennas For Radio Amateurs 
by William Orr and Stuart Cowan All New! Low-cost, multi-band antennas; in- 
expensive beams, “Invisible” antennas for hams in “tough” locations! New 
data. $11.95 


SOFTWARE 


04M54 GGTE Morse Tutor From beginner to Extra class in easy self- 
paced lessons. Code speeds from 1 to over 100 words per minute. Standard 
or Farnsworth mode. Adjustable tone frequency. Create your own drills, 
practice or actual exams. Exams conform to FCC requirements. 5 1/4” floppy 
for IBM PC, XT, AT, PS/2 or compatibles. $19.50 


04M55 Advanced Edition $29.95 


20N021 No Code Ham Radio Education Package Computer soft- 
ware package. Includes computer aided instruction software (IBM compati- 
ble), 200 page Ham Radio Handbook. $28.95 


20N022 Ham Operator Education Package Computer software con- 
tains five IBM compatible discs with all questions for all license classes, plus 
“Morse Academy” code teaching software that takes you from 0-20 wpm. 
$28.95 


Lanze Code Programs—{Available on 5 1/4" disk.) Inexpensive 
complete study guide code programs for both the C64/128 Commodores and 
the IBM compatibles. Programs include updated FCC questions, multiple 
choice answers, formulas, schematic symbols, diagrams, and simulated (VE) 
sample test. 


IBM Part# = Commodore Part# Price 
Novice 1BMO1 COM01 $14.95 
Tech IBM02 Como2 $14.95 
General 1BMO3 COM03 $14.95 
Advance 1BM04 COM04 $19.95 
Extra (New Pool) IBM05 COMO0S $19.95 


1BM06, COM06 IBM/Commodore Tech No Code—Lanze Code Program 
Contains all the authorized FCC questions and answers used in testing for- 
mulas, schematic symbols, diagrams, and sample test for passing the new 
Technician No Code license. $24.95 2 


{BM97 Amateur Radio Part 97 Rules New Edition, complete FCC 
rules, $9.00 


CODE TAPES 


73705 “Genesis” $5.95 
5 wpm—This beginning tape, takes you through the 26 letters, 10 numbers, 
and necessary punctuation, complete with practice every’step of the way. 


73T06 “The Stickler” $5.95 

6+ wpm—This is the practice tape for those who survived the 5 wpm tape, 
and it's also the tape for the Novice and Technician licenses. It is comprised 
of one solid hour of code. Characters are set at 13 wpm and spaced at 5 
wpm. 


73713 “Back Breaker” $5.95 

13+ wpm—Code groups again, at a brisk 13+ wpm so you'll be really at ease 
when you sit down in front of a steely-eyed volunteer examiner who starts 
sending you plain language code at only 13 per. 


73720 “Courageous” $5.95 

20+ wpm Congratulations! Okay, the challenge of code is what's gotten you 
this far, so don't quit now. Go for the extra class license. We send the code 
faster than 20 per. 


SHIPPING 
TOTAL 


Street 


City 


State Zip 


TOTAL $ QAE 


QMC 


QVISA OCheck/Money Order 


Card # 


poccc---- 
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Sell your used gear in the 


Radio Fun 
Flea Market 


new products 


Call Judy Walker today. 


1-800-274-7373 


YOUR RELIABLE 
SOURCE FOR 


QUALITY 
CRYSTALS! 


SPS SPRINTS EN BE SI REIN 


AMATEUR 
220-440 MHz 


41 00 EACH 


¢ HIGH STABILITY 


TWO METER 
TRANSCEIVERS 


$7.00 eact 


¢ TRANSMIT OR RECEIVE 
* 143-149 MHz 


rc 


MULTI-BAND 


12.00 enc 
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Get Your FREE 1993 Catalog! 


CALL TOLL FREE: 
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P.O. BOX 06017 « Fort Myers, Florida 33906 


| 
high quality surge suppression in one low- 
cost unit. Three diagnostic indicators display 
wiring faults, status of protection circuitry, 
CIRCLE 240 ON READER SERVICE CaRD | and loss of AC power, assuring complete 


RF APPLICATIONS, 
INC. 

The RF Applications, Inc. 
Model D-144 Two Meter De- 
viation Monitor provides an 
inexpensive, quick and easy 
way to measure the deviation 
of narrowband FM signals. 
Compliant with FCC Part 15 
Subpart C as a communica- 
tions receiver, the D-144 is a 
near field 2 meter receiver with a calibrated, 
multicolor LED display. The LED display in- 
dicates deviation from 0.3 kHz to 5 kHz, and 
has a | watt speaker output for connection to 
an optional speaker or oscilloscope. The D- 
144 doubles as a monitor receiver, enabling 
users to listen to their transmitted signal. Tun- 
ing is indicated by an LED that comes on when 
the D-144 is center-tuned. Packet users will 
find the D-144 indispensable for setting the 
deviation of their packet tones, and voice users 
will appreciate the ability to set their micro- 


THE TOOL RESOURCE 

The convenient and economical Hex-Wik 
desoldering braid is now available from The 
Tool Resource. This product works quickly 
and easily, while safely desoldering compo- 
nents from PC boards and terminals. The braid 
removes solder quickly so the joint is clean 
and components are not damaged. 

To use the desoldering braid, select a sol- 
dering tip slightly wider than the braid. Lay 
the Hex-Wik braid against the solder connec- 
tion and apply a freshly tinned tip on top of 
the braid. Remove the braid and the heat as 
soon as the solder is absorbed. Cut this por- 
tion off and you’re ready to go again. 


ARROW ANTENNA 
Foxhunters will be interested in this new 
portable 2 meter beam from Arrow Antenna. 
The model 144-4 has the highest possible gain 
from four elements on a four-foot boom. It has 
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TRIPP LITE 
The Spike Bar Super 7 surge suppressor 
features diagnostic power indicators and 


Radio Fun 


SS 


phone gain controls and subaudible tone 
levels. 

The D-144 is housed in an aluminum en- 
closure that measures approximately 6-5/8" 
wide by 3-3/4" deep by 1-3/4" high. The unit 
operates on 12 VDC at about 300 mA. The 
price is $139.95, and an optional speaker is 
$14.95. Availability is stock to four weeks. 
For further information contact: RF Applica- 
tions, Inc., 7345 Production Drive, Mentor 
OH 44060; (216) 974-1961]. Or circle Reader 
Service No. 202. 


For more information contact: The Tool Re- 


source, P.O. Box 1106 W. Dundee IL 60/18; 
(708) 468-0849 (phone or FAX). Or circle 
Reader Service No. 204. 


a surprisingly wide bandwidth of over 6 MHz 
with less than 1.5:1 VSWR. The elements are 
made from arrow shafts that screw together 
through a one-inch-square brushed aluminum 
boom. The gamma match is unique in that it 
mounts through the boom, in line with the 
elements. This gives the antenna a cleaner, 
straighter pattern, vital for radio direction 
finding. 

This rugged lightweight beauty is only 21 
ounces and very portable. The whole thing can 
be assembled or broken down in two minutes 
or less without tools. 

The model 144-4 is a high quality product; 
if you are not happy for any reason you may 
ship it back to the manufacturer within 90 days 
for a full refund. The price is $65 and it is 
shipped UPS within the continental US for $5 
S&H. For more information, contact: Arrow 
Antenna, 1461 Peacock Pl., Loveland CO 
80537; (303) 663-5485. Or circle Reader Ser- 
vice No. 208. 


equipment protection. 

The Spike Bar Super 7 has seven spike and 
noise filtered AC outlets, a seven-foot AC 
line cord, circuit breaker, and is UL listed. 
This premium featured unit is protected by 
Ultimate Lifetime Insurance, which covers 
both the surge suppressor and and connected 
equipment from damage including direct light- 
ning strikes, up to $5,000. 

The suggested retail price is $49.95. For 
more information, contact: Tripp Lite, 500 N. 
Orleans, Chicago, IL 60610-4188; (312) 329- 
1777, FAX (312) 644-6505. Or circle Read- 
er Service No. 207. 


MFJ ENTERPRISES, INC. 

Here is a terrific station accessory with lit- 
erally thousands of applications! The new MFJ- 
346 600 MHz 10-digit LCD Frequency Counter 
displays in large quarter-inch digits that can 
be easily seen—even in direct sunlight. 

This compact unit can be used for exact fre- 
quency measurements of hand-held FM ~ 
transceivers, and even for measuring mystery — 
frequencies when placed near mystery anten- 
nas. It can also measure local oscillator sig- — 
nals in receivers and the oscillation frequen- 
cies of classic regenerative receivers. Your 
imagination is the only limit to the applica- 
tions for this versatile unit. 

The MFJ-346 utilizes high speed ASIC and 
custom LCD technology. ; 

This counter is powered by a 9V battery, 
and you can select various frequency resolu- 
tions with accuracy of 1 PPM. It comes with 
an unconditional one-year guarantee. The price 
is $189.95. For more information, please con- 
tact a dealer or: MFJ Enterprises, Inc., P.O. 
Box 494, Mississippi State MS 39762; (601) — 
323-5869, FAX or TELEX (601]) 323-6551, or — 
order toll-free at (800) 647-1800. Or circle 
Reader Service No. 205. 


ANTENNA SALES & ACCESSORIES 

You.won’t need to worry about ground planes 
when installing the ASA Model 144/440 ATG 
dual-band mobile antenna. This half-wave on — 
glass 2 meter 2.6 dB/440 MHz 6.3 dB gain an- 
tenna was made for cars constructed of Fiber- 
glas or metal. No ground plane is needed for 
optimum performance. The 26" stainless steel 
whip is copper-coated to dissipate heat and has — 
a black finish. VSWR is less than 2:1. 

The whip is easi- 
ly removable. Mount- 
ing is easy with high- 
tech double-sided 
adhesive. The an- 
tenna passed 110 
MPH wind tests. It 
comes with 14 feet 
of coax and a PL259 
connector. The price 
is $49 plus $4 S&H 
within the continen- 
tal US. (South Car- 
olina residents please 
add sales tax.) Re- 
mount kits are 
stocked for your con- 
venience. A 2 meter 
only version is also 
available, priced at 
$31 plus S&H. For 
further information, 
contact: A.S.A., P.O. 
Box 3461, Myrtle 
Beach SC 29578; 
(800) 722-2681 or 
(803) 293-7888. Or 
circle Reader Service 
No. 206. 


“Dual Decode. Now that’s a first!” 


“Built-in VOX? Right!” | “Wow, a real Battery Voltage Readout!” 


“Yaesu did it again!” 


FEATURES 

Memory Channels 
Slide-out Lithium Battery 
Dual CTCSS Decoder 


Battery Voltage Readout | Yes | 


Automatic CTCSS 
Tone Search 
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Transmit Battery Saver 
(Repeater & Simplex Operation) 


Built-In Vox "ves | 2 - 
YES | 


One Touch Reverse Button 
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Dual In-Band Receive 
(V+V, U+U) 


Programmable External YES | 
Speaker Audio 


Ss 
Optional Digital Display YES | 
Mic with “S” Meter 


rn 
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FT-530 |, = 
Dual Band Handheld , ae o other dual band 
Frequency Coverage: yuan ea 
2-Meter 190-174 Miz RX cm Handheld beats the FT-530 on 
144-148 MHz TX eS | 
Le ae mai features for performance and 
4 TX Power levels: ease of use. With the largest 
w/FNB-25: 2.0, 1.5, 1.0, 0.5W 
W/FNB-27: 5.0, 3.0, 1.5, 0.5W backlit keypad available, 
DTMF Paging and Coded Squelch : : 
AOT — Auto On-Timer with built-in 82 memories, exclusive Dual 
clock and alarm functions CTCSS Decode and AM 
IBS — Intelligent Band Select (pro- d ‘ 
vides automatic TX band select on Aircraft Receive, the FT-530 
scan stop) - . 
Backlit keypad and display with 1S simply the best value 
time delay there is 
Compare for yourself, 
then forget “the rest.” See 
your dealer for the best dual 
band handheld you can buy. 
The FT-530. 


Built-in cross-band repeat function 


APO — Automatic Power Off 
Performance without compromise” 


5 Watts output w/ FNB-27 battery 
or 12 VDC 
2 VFO’s for each band 
Accessories: 
NC-42 1-Hour Desk Charger 
FNB-25 600 mAh Battery (2 watt) 
FNB-26 1000 mAh Battery (2 watt) 
FNB-27 600 mAh Battery (5 watt) 
FBA-12 6 AA Cell Holder 
CSC-56 Vinyl Case w/ FNB-25 
CSC-58 Vinyl Case w/ FNB-26/27 
E-DC-5B 12 VDC Adaptor 
YH-2 Headset for VOX 
MH-12A2B Speaker Mic 
MH-18A2B Lapel Speaker Mic 
MH-19A2B Mini Earpiece Mic 
MH-29A2B LCD Display Mic with 
Remote Functions 
MMB-54 Mobile Mounting 
Hanger 


© 1993 Yaesu USA, 17210 Edwards Road, Cerritos, CA 90701 (310) 404-2700 


Specifications subject to change without notice. Specifications guaranteed only within amateur bands. Some accessories and/or options are standard in certain areas. Check with your local Yaesu dealer for specific details. 


is DUP TO! 


Introducing the 1C-3230 Dual Band Mobile - 


to leave the road to change frequencies. docking station for your 3230 to slip into 
The IC-3230 was designed for the mobile The 3230's voice synthesizer tells you and becomes an excellent entry-level base 


FM’er who wants high performance and —_just where you are! The same option station. Or buy one for home, one for the 
ease of use. The 3230 is a one-touch works with crossband repeat, road, and stay in touch! 

transceiver for the most often-used func- which gives your DTMF handheld the IC-3230: A High-Performance Package 
tions. It’s simple and safe to use while range and eee of your mobile. in an Easy-To-Use Compact. 

driving. Main functions are activated TalkBack lets your handheld tell you 

with one-touch action switches. _ what frequency your 3230 is set to. For Information 
Hold the same button in slightly longer And, of course, full-duplex (And Where You Can Get A Test Drive!) 
to access secondary functions— no need = Operation means you can use your Call 

to hunt for a separate function switch. mobile with the ease of a telephone— 


including 14 memories, single-button 


Lee topatch, autodiali d 911 ; 
The color-coded, illuminated controls i ici linet rs aCe 


and the display are laid out the way ICOM Ivete, ie, ee 
people naturally use radios: UHF on the ICOM’s mobiles aren’t just for the Customer Service Hotline (206) 454-7619 
right, VHF on the left, each independently road anymore. With the optional Al Craoae otter ocoed PCE rogue eng SIDS 
controlled. And with the optional Talk-  —- PS 45/PS 200 power supply, the fun Aa 

Back feature, your eyes never have continues! The PS45 becomes a 
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